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Subscribers will notice some alterations in this the first number 
of our Seventeenth Volume, which we trust they will generally 
consider to be improvements. The budget of correspondence, 
which has yearly grown in interest and importance, will for the 
future be printed in larger sized type. The ephemerides will, 
after the present month, contain fuller information with regard 
to the periods of variable stars and other matters of interest to 
observers. 

The Eeports of the Meetings of the Royal Astronomical Society, 
which for three or four years past have been submitted in proof 
to the speakers for correction, will be prepared with the care 
which has hitherto been bestowed upon them ; and since some 
of the most distinguished public speakers acknowledge that they 
make their best speeches on the way home from the meetings at 
which the speeches should have been delivered, we shall continue 
to invite those who have taken part in the meetings of the Society 
to supply any additional information they may desire to give in 
the form of notes to the subject matter of the shorthand writer's 
reports. On turning over past numbers of the Register it will be 
seen that many of the notes which have thus been contributed 
contain very valuable information which would otherwise have 
been lost. 

We shall endeavour in the general conduct of the magazine to> 

VOL. XVII. 



^ 



2 Classification of Double Stars, 

abstain from party bias, and to keep our pages freely open to fair 
discussion, in parliamentary language, of any matters connected 
with astronomy which are likely to interest our readers. 

Editor. 



CLASSIFICATION OF DOUBLE STARS. 



Communicated by M. Oamille Flammaaxon. 



Double stars form a very important branch of sidereal astronomy, 
the most important perhaps ; nevertheless no comprehensive work 
has yet been devoted to them. In the course of the year 1873, 
wishing to inform myseK of the nature of these systems, I was, to 
my great surprise, immediately arrested by the complete want of 
satisfactory documents. How many double or multiple stars are 
known at present ? What is their proportion to single stars ? In 
the total number of groups discovered, which are merely optical, 
^ue to the chances of perspective, and which are real, formed by 
several stars associated together ? Amongst the real or physical 
groups, how many show, by the relative displacement of the com- 
ponent stars, the action of gravitation in those distant systems t 
Which are the pairs in sure orbital movement ? Which are those 
whose orbital movement is probable ? and are there also some 
whose movement is not orbital ? By what proper motions are 
those systems carried through space ? Can some law be dis- 
covered in their distribution as well as in their courses, and in 
the relative brilliancy of the components and their striking com- 
binations of colours ? There was only one way of replying to 
these and -many other questions, which was resolutely to under- 
take the examination in detail of every one of the eleven thousand 
double 3tars that have been discovered, to compare all the obser- 
vations made (more than two hundred thousand ; angles of positions 
find distances), to deduce i^e conclusion furnished by that exami- 
nation for each pair ; then to make a list of the pairs whose 
components have remained ^ed with respect to each other, and 
to distinguish in this list those which are carried along in space 
by a common proper motion ; finally, to bring together the pairs 
wrjiich Skve in motion, to discuss the doubtful ones, to measure the 
neglected pairs, to form a catalogue of the st^rs in si^re relative 
movement, identify them, examine their proper motions, analyse 
the observed variations, and find definitely which are the ph/sical 
systems in orbital movement^ and which are the opticcU grovps due 



Classi/ication of Double Stars, 3 

to the meeting on the same Tisual ray of two stars possessed of 
different proper motions. This is what I have done.* 

These researches have led me to the following conclusions : Of 
the ii^ooo known double or multiple stars, not more than 819 
afford certain evidence of a relative motion of the components. 
These 819 groups divide themselves into 73 1 doubles, 73 triples, 
12 quadruples, two quintuples, and one sextuple, in all 1745 s^&^s 
variously associated. They have been the object of about 28,000 
measurements, angles of positions and distances, all of which I 
have compared together. 

Of the pairs in motion, I have found 558 which form orbital 
systems, 316 whose components are merely united by the chance 
of celestial perspective, and form optical groups. There are 1 7 
physical systems whose components change their places in a 
straight line, 23 ternary systems, 32 triple stars not ternary, 
formed of a binary system, and an optical companion, five 
quarternary systems. I have also been able to collect 14 stellar 
systems of more than one minute distance, and 85 physical pairs 
less than one minute, whose components have a common proper 
motion in space, but are fixed in relation to one another. 

According to the observations, the angular distance of the two 
components of an orbital system may amount to 22 seconds of 
arc ; stars separated by as much as 1 5 minutes may have a com- 
mon proper motion, and the temporary components of a perspective 
group have sometimes approached each other as near as two 
seconds; the greatest annual velocity observed in the relative 
motions of perspective groups has amounted to 4"* to. In the 
orbital systems, there is observed a preponderance of revolving in 
the retrograde direction, from north to south by the west : 280 
revolve in this way, 248 have direct revolution, 30 gravitate in a 
plane passing through the sun. 

The comparison of measurements shows that the calculations 
of the orbits cannot be as rigorous as many astronomers have 
imagined. The orbitat systems which have gone through the 
greatest angle are the following : 

* Many pairs have been the object of very numerous observations, some 
of as many as 300. The finest have been noticed more than 200 years, 
such as Z of the Great Bear since 1650, y of the Ram since 1664, a of the 
Centaur since 1689; y of the Virgin has been measured since 1718, 
Castor since 17 19, &c. On the other hand some other stars have but 
little attracted the attention of astronomers, and it has been necessary to 
examine publications of the observatories of both hemispheres to glean 
with great difficulty some rare and often discordant measurements. But, 
by a fortunate coincidence, the principal pairs were measured just a 
century ago by Mayer and Herschel. The conclusions published up to 
this time about the proportion of the number of the optical pairs and 
the physical pairs are quite erroneous, since motion has often been 
wrongly taken as proof of the reality of the pairs. 
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Stars. 



A. — Those which have accomplished one or more revolutions 

since their discovery. 



Magnitudes. Coloars. 



S Eqnnlei 4, 5- 

31302 (365) SjLyriB 7,4 
42 Oom» Berenicis 6, o: 
i Herculis 3, o- 

3121 2 Cancri 7, 2- 

ri Coronse Borealis 5, 5- 
2173 2, Ophiuchi 6, o: 
y Coronse Australis 5, 5: 
i Cancri A B 5, 5- 

l Ursffi Majoris 4, o- 
a Centauri 
70 Ophiuchi 
I Scorpii A B 



-5, o white 

-X I white 

6, o white 

■6, 5 yellow and reddish 

-7, 5 white and yellow 

6, o golden yellow 

o yellow 

5 golden yellow 

2 yellow 

o yellow & ash colour 

o white and yellow 



=6, 
-6, 

-2, 



1,0- 

4, 5 — 6, 6 yellow & rose colour 

5,0-5,2 yellow 



Semi- 
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Calculated 


Tears 


Direction 

i* 


axis 
major. 


period. 


or 
obserr. 


of move- 
. ment. 


0.40 


7 or 14 years 25 
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0,25 


16 


37 
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0,50 


25y.»49 


50 


P 


1,36 


34,58 


95 


R 


0,50 


39,18 


45 


P 


0,98 


40,17 


95 


D 


1,01 


4S,43 


48 


P 


2,40 


55,58 


42 


R 


0,91 


60,45 


95 


R 


2,50 


60,63 


96 


R 


21,80 


85,04 


169 


D 


4.88 


94.93 


98 


R 


1,26 


95,90 


95 


D 



B. — Those which have accomplished more than three-qaarters of 

a revolution : 270° to 360°. 



Stars. 



Magnitudes. Colours. 



3062 2 Cassiopeise 6, 5 — 7, 5 

w Leonis 6, 2 — 7, o 

25 Canum Venat. 5, 7 — 7, 6 

y Virgin is 3, 0=3, o 

r Ophiuchi , 5, o — 6, o 



Arc Semi- Cal- Years Direction 
accom- axis culated of of move- 

plished. major, period, obserr. ment. 



yellow and olive 

yellow 
white and blue 

yellow 

white 



338 
326 
281 
352 
279 



1,27 104 years 

0^89 III 

0,65 124 

3^38 175 

1,10 218 



95 


D 


95 


I) 


50 


P 


159 


R 


94 


D 



Stars. 



C. — Those which have accomplished more than a half revolu- 
tion : 1 80° to 270°. 



Magnitudes. Colours. 



8 Sextantis A C 5 '5, 6—6, 5 
fi* Bootis 6, 5 — 7, 5 

<T,Coron8B Borealis 5, 8 — 6, 5 
(89) 2, Camelopardi 6, 2—7, 6 
(527) 2 J Equulei 7, o -8, o 
6* Eridani B C . 9, 5 — 10, 5 
(234) 2, Urs«BMajor.7, 0—7, 8 
4 Aquarii 6, o— 7, o 

y CoronsB Borealis 4, 0—7, o 
316 2 2 Cephei 6, 3—6, 5 



white 
white 
yellow and greenish 214 



white 
bluish and white 

yellow 

white 

yellow 
yellow and purph 
yellow and green >i8o 



Arc 


Mean 


Time 


Years 


Direction 


accom- 


dis- 


for 


of 


of move- 


plished. 


tance. 


360°. 


observ. 


ment. 


260 


II 
6'4 


33 years 


24 


R 


226 


M7 


280 


96 


R 


h 214 


2,5 


846 


96 


D 


209 


04 


52 


30 


D 


207 


0,4 


54 


31 


R 


196 


4,0 


200 


94 


R 


187 


0,3 


68 


35 


D 


184 


04 


184 


94 


D 


) plane 


0,70 


95 


52 


P 


>l8o 


0,5 


? 


48 


R 
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D. — ^Those which have acoomplished more than a quarter of a 

revolution : 90° to 1 80°. 

Arc Mean Time Years Direction 
Stars. Magnitudes. Colours. accom- dis- for of ofmove- 

plished. tance. 360''. observ. ment. 



/t Herculis B C 


9, 4—10 


blue 174 


1,0 


43 years 


21 


P 


2120 S, Herculis 


7,0-9,0 


yellow and blue 146 


3»o 


232 


94 


B 


(235)2jUr8»Major.6, 0—7, 8 


white 132 


0,7 


90 


34 


D 


(298) S, Bootis 


7, 0—7, 4 


white 130 


1,0 


97 


35 


D 


{25i)2,Com3BBeren.7,4 — 9, i 


white 127 


0,3 




32 


D 


Castor A B 


2, 5—2, 8 


white 121 


5»o 


1000 


158 


R 


387 2, Cygni 


7, 5-8, 


white 112 


0,4 


108 


33 


R 


^ Ursae Majoris 


5» o-5» 5 


white III 


o»3 


100 


33 


D 


X Ophiuchi 


4, 0—6, 


white and ash colour no 


1,2 


300 


94 


D 


p Eridani 


6, 0=6, 


white 106 


4,0 


200 


52 


R 


{Bootis 


4, 5-6, 5 


yellow and red loi 


4»9 


127 


95 


R 


S Cygni 


3, 0—8, 


white and blue loi 


1,7 


336 


94 


R 


44 I Bootis 


5, 3—6, white and ash colour plane 


3»i 


261 


96 


P 


9 Cassiopeia 


4, 0—7, 6 

ROYAL 


yellow and purple 90 


9iO 384 
SOCIETY. 


96 


D 


ASTRONOMICAL 




Session 1878 — 79. 




Second 


Meeting after the Long Vacation, 


December 13th, 


1878. 

• 





Lord Lindsay, M.P., F.E.S., &c., President, in the Chair. 
Secretaries — Mr. Glaisher and Mr. Eanyard. 

The minutes of the preceding meeting were read and confirmed, 
The Rev. C. Heaven, of the Orchards, Stone, Aylesbury, 

Bucks. 
James Whewell, Esq., of Savile House Observatory, Halifax, 
were balloted for and duly elected Fellows of the Society. ' 

Mr. Banyard said : I have received a letter from Prof. Eastman, 
an extract from which I will read. Prof. Eastman observed at 
the same station as Mr. Schuster. His telescope was an equatorial 
of three inches aperture, carrying a spectroscope which was pointed 
by an assistant, who was observing with the finder. '' In the 
field of the finder was a pointer^ the length of which was almost 
exactly equal to the diameter of the moon. The slit was adjusted 
80 as to be tangential to the north and south limbs of the sun, 
and the pointer was so adjusted that the portion of the sun 
covered by the end of the pointer was exactly on the centre of 
the slit. During the total phase the slit was placed on the corona 
dose to the south limb of the moon, and after the slit was opened 
wide enough to show the green line 1474. It was then moved 
felbwly outward, over the corona, until the 1474 line and the oon-* 
tinuous spectrum suddenly disappeared together. The distance 
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of the end of the pointer from the moon's limb was then carefully 
estimated and recorded, and the observations repeated. Similar 
observations were made on the north, west, and east sections of the 
corona, but I did not sweep around the moon. The means of the 
two estimated distances in lunar diameters were, south o'42di., 
west o*4odi., north o*38di.. east o'jidi." 

Mr. Ranyard said : This is an interesting observation, as it shows 
that the bright line area of the corona did not correspond with 
the bright rays and structure of the corona. It somewhat cor- 
responds with the observation of Oapt. Herschel, made in 1871, 
who saw the bright line 1474 extending into the area of the 
great southern rift, without any diminution of brightness. Prof. 
Eastman continues with the following remark, "the corona of 
this year was much more brilliant than that seen at Des Moines 
in 1869, or at Syracuse in 1870." 

Mr. Christie was called upon to read a paper by the Astronomer- 
Boyal. He said : The Astronomer-Royal desires to call attention 
to a remarkable conjunction of the planets Mars and Saturn, which 
will occur on the 30th June, 1879. He has prepared a diagram 
showing the positions of the two planets on the occasion. The 
places of the planets are deduced from the elements given in the 
Nautical Almanac, Mr. Dunkin has computed the geocentric 
centres of the planet for every quarter of an hour over a greater 
part of the time. On the chart will be seen the places at the 
time of the nearest approach, and the positions, the magnitude of 
the planets, and the positions of Saturn's rings are also repre- 
sented as accurately as possible. The axis of the ring is slightly 
inclined northward to the equator. The nearest approach of the 
two planets will be at 7h. 30m., G.M.T., and the distance between 
them will be i' 12". Local times are given for the Cape of Good 
Hope, Vienna, San Francisco, Cordoba, &c. These stations are 
selected as giving a chain of longitude, proceeding easterly round 
the earth. The closest proximity of the planets cannot be seen in 
Europe, but in Australia the conjunctions will be seen extremely 
well. But no part of the near approach can be seen in America. 
The instrumental measures of the relative positions of the planet 
will give a test of Le Verrier's tables, and therefore we may look 
with interest on the observations that may be made. At the con- 
junction of 1873 the distance between the planets rendered it im- 
possible to see them both in th>e field of the telescope at once. On 
that occasion the Astronomer-Royal was struck with the fiery red 
colour of Mars, and the deep sap-green colour of Saturn. During 
the approaching conjunction Mars will be smaller, and the colours 
of the planets will therefore probably be compared more justly. 
Mars will apparently pass over some of the orbits of the satellites 
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of Saturn, and according to Mr. Marth will be within 30 seconds 
of lapetas. 

Mr. Christie also said : I have another note from the 
Astronomer-Boyal On the Mans of Mars. He wishes to call 
attention to an investigation he made fifty years ago, whieh 
was published in the Philosophical Transactions for 1828. It waa 
a discussion of ten-and-a-half years' observations at Qreenwieh. 
The result which the Astronomer-Boyal obtained for the masi^ 
of Mars was ^ 734^03 > * value which is smaller than Professor 
Asaph Hall's value, viz., 3^0)7^3 , but was not so far from it as 
Laplace's value, viz., i^\\i^^^ . 

The President : I feel sure that the Society will return their 
thanks to the Astronomer-Boyal for his interesting papers ; we 
can only regret that he is unable to read them in person. 

Mr. Neison asked whether the e£Pect of parallax in Australia 
would be to bring Mars nearer to Saturn or farther off. 

Mr. Marth: The parallax will be trifling. A greater effect 
will be produced by the errors in the Nautical Almanac ephemeris. 
The new tables for Saturn do not begin till 1 880. At that time' 
the error or the difference between the places from Le Verrier's 
tables and the Nautical Almcmac tables amounts to sbmething 
like 20'' in R. A. Saturn is thrown further to the left by 
the new tables. This effect is far larger than the effect of 
parallax. At the time of the conjunction lapetus will be near 
its greatest western elongation, where it appears pretty bright, 
and Mars will pass between it and Saturn. But though the place 
of lapetus is rather uncertain and Mars passes within 30" of it, 
it seems that an occultation of the satellite is out of the question. 

Mr. Dunkin : I think the tabular error of Saturn in B. A. at the 
present time is nearer 10" than 20". During the last opposition 
the error was about seven or eight-tenths of a second of time, 
and that would be from 10* to 12". The tabular errors of Saturn 
change very much during the season, and about the time of oppo- 
sition the errors are large comparatively ; but when Saturn comes 
nearer quadrature they are very much smaller ; so that as Saturn 
at the time of the conjunction is near quadrature the tabular 
error most likely will be about 10", and not 20". 

Mr. Marth : I have nothing to go by except the difference 
between the places given by Le Terrier's tables, and by those 
of Bouvard for Jan. t, 1 880, when, if I remember right, it amounts 
to 2 2^^ in heliocentric longitude. I do not know how the errors 
run, aitd, of course, I assume that Le Verrieor is right.* 
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* [Note by Mr. Marth.] The compariaon of the NauUcal Almanac 
places of Saturn for l!)ecember 31, 1S79 afid January i, 1880 shows, that 
^e heUocentric position of Saturn^ as derived from Bouvard^s tables. 
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Mr. Gill : I have heard this paper with much interest^ because 
when I was at Ascension I had the good fortune to obsenre, under 
circumstances which no one in Europe can meet with, the con-* 
junction of Mars and Saturn. I observed with the heliometer 
for the two days preceding and following, as well as on the day 
of the conjunction ; and while making measures I noticed the 
red and green colours mentioned by the Astronomer-Boyal. When 
looked at with the whole object-glass, the contrast of brilliancy of 
the two planets was very remarkable, and in order to get satis- 
factory measures I was obliged to diminish the brilliancy of Mars 
by using a wire screen, otherwise it would have been too bright, 
compared with Saturn^ to allow of accurate measures being made. 

The President : Do you think that the green colour of Saturn 
was due to the contrast with the red of Mars ? 
. Mr. Gill : Yes, in some degree. When I shut out the light of 
Mars I did not see the green colour brought out so clearly. 
. Mr. Neison : Mr. Gill determined, I think, what really was the 
heliocentric error of Mars ; and, if I understand, it was 2^ sees., 
whereas the parallax would be about 8 seconds. What I want 
to know is whether the efPect of parallax will be to bring Mars 
nearer or farther off from Saturn than as shown on the diagram ? 

Mr. Chris fcie : There was no attempt to give in this diagram 

requires for that day^ the corrections in long. + 22''2. lat. — ii'*S, log. 
raid. V. — •0000626, in order to agree with the position as derived from 
Le Verrier's tables. Assuming, in the absence of a direct calculation 
from the new tables and of any notion of the run of the errors, that the 
same corrections are also valid for the heliocentric place half a year 
earlier, the Nautical Almanac geocentric K. A. on June 30 requires a 
correction of -f- 27' '6, the Decl. of — o''8, the increased corr. of R. A. at 
the time of morning quadrature being due to the diminution of the radius 
vector. In a diagram of the conjunction shown amone other diagrams 
of conjunctions on a former occasion, as reported in vol. XV. p. 160, 
I contented myself with correcting the Nautical Almanac place of Saturn 
approximately by applying + 2i'-6 in R. A. and — 3'*o m DecL, the cor- 
rections of the geocentric place on Dec. 31. Adopting now -j- 27'*6 and 
— o"-8 as the corrections, the rectangular co-ordinates of Mars in refer- 
ence to Saturn, and also those of lapetus, Titan and Rhea, as derived 
from approximate calculations, are the following :•— 
1879. June 30. 

lapetus. 



6.M.T. Mars. 




h. 





2. p. 529*6 S. 


1277 


4. „ 355*2 s. 


56-1 


6. „ 1807 n. 


15*5 


8. „ 6-2 „ 


87-1 


10. f. i6o'3 s. 


1587 



p. 501*6 s. 88*4 
„ 5017 „ 89-2 

>y 501 '8 ,, 90*0 
„ 501-9 „ 907 
p. 501-9 8. 91-5 

p. precedes, f. follows, n. north, s. south; the co-ordinates being referred 
to the circle of declination. Equat. diameter of Saturn 17''!. Diam. of 
Mars 8'*8. 
■■ According to these data the nearest geocentric distance of the centres 



Titan. 



f. 67*0 s. 31.2 

yy 72-3 » 311 

yy ITS yy 30"9 

„ 82-6 „ 307 

f. 87-8 s. 30-4 



Rhea. 



f. ir8 n. 13-0 

» 3*q » 13*5 

P- 5*8 „ I3'9 
„ 145 „ 14-0 

p. 23*1 n. 14*0 
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any very accurate representatioii, or any minutiae such as parallax. 
But I think Mr. Neison is under a misapprehension with regard 
to Mars and Saturn. The error of Mars is small because the 
place in the Nautical Almanac is taken from Le Verrier ; but 
the error of Saturn may be considerable, and in the case of a 
conjunction you have to consider both errors. Mr. Gill deter- 
mined the error of Mars. I am not prepared at this moment to 
say which way the parallax would act. 

Mr. Dunkin : The effect of the parallax in the northern hemi- 
sphere would be to drive Mars downward. 

Mr. Christie : The north is the top of the diagram. 

Mr. Neison : That answers my question. If the diagram shows 
north at the top the distance in Australia would be increased, and 
we should have a less interesting result. 

Mr. Christie : But in Australia there would be a considerable 
hour angle. 

Mr. Dunkin : As far as the parallax is concerned, we are dis- 
cussing a very small matter. In Australia, where this con- 
junction will be visible better than anywhere else, the parallax 
will be very small, because at the time of least distance the 
planets wDl be a fair height above the horizon, and the effect of 
parallax will not be more than 4" or 5". 

of Mars and Saturn will be 83'*o at yh. 43m. G. M. T. At Melbourne, 
where the conjunction can be observed in the morning, the nearest dis- 
tance of the centres will be increased by parallax to 87 . If the Nautical 
Almanac place of Saturn were correct, the nearest geocentric distance 
would be 7i'7 at yh. 26m. G. M. T. 

The place of lapetus is too uncertain to allow a proper prediction to 
be made. If the above data were correct, the nearest approach of the 
satellite to the limb of Mars would be 2i'*2 at 2h. 26m. G. M.T., and 
parallax would lessen the distance for Tahiti. 

The last close conjunction of Mars and Saturn occurred on April 18, 
1 81 7, but a strict calculation of their places from Le Verrier s tables 
would be required to determine the nearest distance. The planets were 
then some fifty degrees from the sun, and the conjunction could only have 
been observed in the morning in Australia or Eastern Asia. 

There are fifty conjunctions between Mars and Saturn in a century, 
and from that observed by Walter on October 30, 1479 to that of June 30, 
1879, there have been 200. Nine of these were threefold or triple, Mars 
first passing Saturn, then in its retrograde course repassing it, and again 
in its forward course overtaking it a third time during the same appa- 
rition. The years of some of these triple conjunctions were mentioned on 
p. 91 of Vol. XIV., but it may be of interest to some readers to have the 
whole list. 

1503—04 1640 1745. 

1 505 — 06 1 706—07 1 779. 

1542 1742—43 1877. 

Conjunction of the last year being triple in right-ascension only, but 
not in longitude, as was explained on p. 157 of Vol. XV. 
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Mr. Gill was called upon to read a paper by Prof. Winneeke 
On the visibility in the Pleiades to the naked eye, Mr. Gill said 
Dr. Winneoke had lately been looking over some yery old ob- 
servations of the Pleiades and had found an observation made in 
the year 1580^ giving the B. A. and declination as obtained by 
rough means. - There were eleven stars given, which he reduce* 
io the epoch of Bessel's observations, and compares the results. 
He finds that the places of the eleven stars observed were deter^ 
mined in 1580, with a probable error of only two minutes of 
Arc ; but the important point of the paper is that these observa^ 
tions were made before the invention of the telescope, and they 
confirm beyond all doubt a diagram which was published some 
time ago in the Monthly Notices by the Astronomer-Royal^ 
representing the stars of the Pleiades as seen by one of his 
daughters. There can be no question that this astronomer, who 
never had a telescope, did see eleven stars, and was able to 
measure their places very approximately. 

Mr. Gill read a paper On Measures of the binary star a Centauri^ 
made by him at Ascension Island in the latter half of the year 1877. 
The measures were made with considerable difficulty on account 
of the brilliancy and closeness of the stars. Special methods of 
observation, which were described, were adopted. The results 
showed that during the period of observation (little more than 
four months) the distance had closed from about 2'''2 to i"'6 or 
i''7, and the position angle which was about 80° had changed to 
about 100° at the end of the series of measures. Thus a change 
of about 0^*5 in distance and 20*^ in position angle took place in 
the short period of four months. 

In -connection with the measures it is interesting to hear from 
a letter of Mr. Ellery (The Observatory, August, 1878) that, from 
measures of a Gentauri on May 8 of the present year, the com- 
ponents are now slowly separating. It appears then that these f 
measures at Ascension were made during a very critical period in 
the orbit, and Mr. Gill hoped that they would be valuable. 

Mr. Thorn thwaite suggested that a cylindrical lens might be 
used in front of the eye-piece, so as to transform the image of 
the star into a bright line. 

The President : I can speak from experience as to what Mr. 
Gill has said about the difficulties of measuring double stars with 
the heliometer. The ray of light perpendicular to the division 
of the object-glass is also apt at first to be troublesome. I think 
Mr. Gill will remember that, when we were at work one night, 
one of us thought he had discovered a comet. It was a cause of 
great excitement for some little time. But we soon traced the 
ray for some 20 degrees to the star Vega ; the light of the star 
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had fallen on the division between the two segments of the 
object-glass^ and it had been reflected down the telescope. It 
made a most excellent comet. (Laughter.) 

Mr. Christie said : I have a short note On a phenomenon seen 
in the occultation of a star, at the moons bright limb. As I have 
not come across any other description of this phenomenon, I 
thought it might be worthy of mention. I observed the occulta- 
tion with the full aperture, nearly 1 3 inches, of the great equa-^ 
torial at Greenwich, using a negative eye-piece with a power 310, 
and my eyes were dazzled by the intense light of the moon* 
The star was of the 4^ magnitude, and as it approached the 
moon's limb I flxed my attention on it. I watched it coming 
slowly up to the limb and expected it to disappear, but to my 
surprise instead of disappearing in a slight notch in the limb, the 
moon's limb seemed to recede for 3 or 4 sees., and the star dis- 
appeared in a sort of luminous haze through which it was seen 
with more and more difficulty as it advanced. At the instant 
before disappearance the star was perfectly bisected by the limb 
and was completely shorn of its rays on the one side, but was 
intact on the other. This observation accords with the explana* 
tion of the phenomena by the Astronomer-Boyal, as given in 
Vol. XXVIII. of the Memoirs, viz., "that the phenomenon of 
apparent projection of stars on the moon's disk is due to the 
irradiation caused by the diffraction image of the moon being 
larger than the moon." In this case the star was not so faint as 
to be overpowered by the irradiatijon of the limb. It is evident 
that the intensity of light would increase from the spurious limb 
to the true Kmb. For corresponding to each point of the moon's 
limb we should have a circle of light gradns^y decreasing in bright- 
ness outwards ; this would form a fringe round the moon's lunb, 
and if the star is very bright it will be seen projected on this 
spurious edge, so that one would be conscious of the limb behind 
the star. But if (as in this case) the star was so faint as to be 
nearly equal in intensity to the light of the spurious limb, it would 
require concentrated and close attention to see it upon the limb, 
and you would see it mixed up with the moon's light. That is 
the only explanation I can offer. I may mention that I saw the 
star as if it were bisected. On this evening when another of the 
Pleiades was occulted, I watched some of the occultations, and tried 
the effect of a dark wedge, which enabled me to observe the occul- 
tation perfectly. At the occultation of 16 Tauri, the star was lost 
in the glare of the moon before it came up to the limb. I used 
a dark wedge because it makes it much more easy to observe 
the bright limb of the moon. I may mention that Mr. Hilger 
has just completed a large half-prism spectroscope, to be sent to 
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Melbourne. It is here, and the Fellows may like to look at it. 
Mr. Hilger has paid great attention to it, and I think has secured 
perfect surfaces to the prisms. I gave a full description of the 
instrument at a former meeting. In this case there are three 
half-prisms corresponding with 4, 1 5, or 60 ordinary flint prisms 
of 60 degrees. 

Mr. Brett : The explanation Mr. Christie has given of the en- 
croachment of a star on the disk of the moon is interesting, but 
I should like to know why a similar encroachment is not always 
observed when a star is occulted ? 

Mr. Eanyard : There is a phenomenon which has been observed 
with regard to the occultation of the satellites of Jupiter, which I 
think may be explained in a manner similar to that suggested by 
Mr. Christie with regard to the moon. Admiral Smyth and I 
think also Mr. Webb have noticed that as the satellites come up 
to the limb of Jupiter, just before they are hidden the limb of 
the planet next to the satellite frequently seems to be flattened. 
According to this hypothesis the limb of Jupiter would be sur- 
rounded by an irradiation fringe, the light of which would be 
drowned by the superior brightness of the satellite, and conse- 
quently the limb of the planet would appear to recede or be 
flattened. The irradiation edge may also account for the obser- 
vation of Mr. Todd in Australia, who some time ago described one 
of the satellites as having been seen through the limb of Jupiter, 
and some remarkable physical deductions were drawn from the 
observation, but in the light of the lunar observations mentioned 
by Mr. Christie it does not seem very remarkable. 

Mr. Gill : I think I understood Mr. Christie to say the star 
approached a hollow or notch in the limb of the moon. That 
may have some possible bearing on the observation if there is a 
denser lunar atmosphere in the valleys, 

Capt. Noble remarked that Mr. Todd's observations, according 
to the account in the Monthly Notices, had been made with a 
ricketty equatorial and a chronograph that would not act. He 
therefore thought that they must perhaps be taken cum grano salis^ 

The President said : We must not take that for granted, for 
many good observations have been made with a ricketty instru- 
ment. For example, many beautiful sets of drawings have been 
made by Dr. Temple, of Florence, where there was no clock, and 
the telescope was very long, and was mounted so that if touched 
with the flnger it would vibrate like a whip. 

Mr. Gill: I think Captain Noble's criticism of Mr. Todd's 
observation very unfair. Mr. Todd is one of our most indus- 
trious and careful observers and has an excellent telescope. I 
must remind Captain Noble that a telescope is not usually 
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clamped in right-ascenEdon to observe the phenomena of Jupiter's 
satellites. 

Mr. Neison ; I can confirm what Mr. Christie has said with 
regard to the disappearance of the star. I have myself on more 
than one occasion made observations of the kind. You will 
generally observe a gradual decrease in light from the moon's 
limb. When a bright star comes up to the limb it disappears in 
the haze, as Mr. Christie remarks, but it is not lost till it comes 
to the true limb, within the apparent optical limb of the moon. 
If you observe with a transit instrument you will probably only 
see the outer limb, whereas if you observe with a high power and 
good conditions, you will see that th« real limb lies within and is 
rather sharply marked. Small stars are lost at the outer limb, 
but a star of more than the fourth niagnitude goes right within 
the limb and then disappears. An appreciable difference is found 
between the times of disappearance of faint stars and bright stars. 
The faint stars disappear rather more than half a second of arc 
further away from the centre of the moon. As to what Mr. Ban- 
yard has said about Jupiter, I think the same phenomena have 
been described by other observers. I know in two cases seen by 
Bay, and I think also by Dawes, about ten years before Mr. Todd 
made his observations. 

Mr. Christie: I will endeavour to answer the questions that 
have been put. Mr. Brett asks why this phenomenon is not 
always seen. That may be a difficult question to answer. I ob- 
served it myself on another occasion, the only other bright star I 
have seen occulted at the bright limb, and there I distinctly saw 
the projection. But I believe the phenomena of projection has 
been frequently referred to the colour of the star, i,e,, that a star 
is seen distinct from the moon's limb by virtue of its difference of 
colour. A red star is thus brought out in front of the moon. In 
this case it struck me as noticeable (expecting nothing of the sort) 
that the star should go on advancing over the moon's limb and I 
saw it brought out as distinctly different in colour from the moon. 
At the same time a great deal may depend on the observer's eye, 
that is, I believe, the explanation which the Astronomer-Boyal has 
offered on effects of irrsbdiatiouv The observer may see this false 
light on the moon's limb or not, according as he directs his atten- 
tion to the moon or the star. . Mr. Gill asks whether the star 
disappeared in the notch. It is only fair to mention there was a 
notch but it was not a very remarkable one, but like a good many 
other notches on the moon's limb. The chief point is that the 
definition was good enough to enable me to see the notch. I do 
not think what I saw can be accounted for by any atmosphere 
there, because the notch was very small. Mr. Neison has 



14 Meeting of the Royal Astronomical 

remarked that there is a difference in the diameter of the moon 
deduced from ohservations of bright stars and faint stars, but Mr. 
Punkin has reduced the observations of stars of the 4th and 5 th 
magnitude at the bright and dark limbs, and they agree very 
well. 

The President : With regard to the difference in the lunar 
diameter derived from the oceultations of small stars and larger 
fitars, I think that there is another explanation besides that 
referred to by Mr. Neison, viz., that the eye is frequently over- 
powered by the brightness of the limb. I have a great difficulty, 
lor example, in seeing a star of the 7th or 8 th magnitude right 
up to the limb. I have never yet been fortunate enough to see a 
real projection on the moon's limb, though I have watched many 
oceultations in the hope of seeing a projectijon. 

Mr. Neison : I quite agree with Lord Lindsay's explanation. 
It is very probable a faint star disappears because the eye is over- 
powered by the brightness of the limb. 

The President : As to the apparent flattening of the disk of 
Jupiter, referred to by Mr. Eanyard, I think you may see a 
similar flii.ttening when any black dkk comes up to any white 
^ disk. There was something like a flattening to be seen with the 
■artiflcial transit of Venus. Li addition to there being an apparent 
optical ligament, the limb of the larger disk was apparently flat- 
tened at the time that the small disk was brought up against it. 

Mr. Gill : Some observers described it as the limb of the sun 
being pushed out before Venus. 

Mr. Downing was then called upon to read a paper On the re- 
duction of the north polar distances of the Cape catalogue for i860 
4o Auwer^ standard. He said : When comparing catalogues to- 
^^ther for such purposes at the determination of proper motions, 
it is of course necessary, where extreme accuracy is required, to 
reduce the places of stars given in the different catalogues to a 
uniform standard, so that the systematic discordances peculiar to 
•each individual catalogue may be thus eliminated. The standard 
•usually adopted for north polar distances is that given by Dr. 
Auwers in No. 1,536 of the Astronomische Nachrtchten, and in 
ihe present paper I have investigated the corrections which it is 
tuecessary to apply to the N.P.D. of the Cape Catalogue for i860 
i;o reduce them to this standard. The Cape Catalogue has first 
been compared with the Greenwich Seven-year Catalogue for 
1 860, and then, by means of the corrections to the latter, given 
by Dr. Auwers, the corrections applicable to the Cape Catalogue 
Jiave been found. For southern stars, between N.P.D. 120°, and 
the south pole, the Cape Catalogue has been compared with 
Henderson's Catalogue, published in the loth Volume of the 
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Memotre ; fts Dr. Auwers has taken this as a provisional standard 
for southern stars, there not being sufficient materials for the 
formation of an independent standard. The catalogues have been 
compared directly and also indirectly by means of Johnson^s St. 
Helena Catalogue, and the mean taken as the adopted comparison 
with Henderson's Catalogue. 

Mr, Green was called upon to show a map of the planet Mars. 
He said: I have recently receiyed a communication from Mr. 
Trouyelot, of America, with reference to some obseryations of Mars. 
I had sent him eoxae of my drawings ; he says — ^ I have been 
agreeably surprised at the close agreement between independent 
obseryations even in minute details." I am glad to say that he 
also conErms my obseryations of the jagged outline of the polar 
spot. He says of the canals: ^' about the canals observed by 
Signor Schiaparelli, my observations give them very little 
support." Mr. Trouvelot observed the planet every clear night 
from April, 1877 to May, 1878, making 218 observations, 
and 212 drawings. There is a point lately mentioned in the 
observations of Mr. Dreyer,^ at Parsonstown, which to a certain 
extent bears on this matter. I thought on one occasion, when I 
was in Madeira, that I had seen a ligament joining the Lockyer 
sea to the De La Bue sea, and this may throw some light on the 
canals of Signor Schiaparelli, because when definition is imperfect 
the eye seems to have a tendency to imagine a continuation or 
elongation between two points. I believe that imperfection of 
definition will have a great deal to do with many of these 
puzzling points ; and if we would only be a little more patient, 
and make allowances for atmospheric vibrations and other diffi- 
culties in comprehending what is seen, there would not be sa 
many contradictions between observers. I have been busy pre*- 
paring a map of Mars, and I hope it will appear together with* 
the Madeira drawings. 

Mr. Knobel : I have seen the map, and would suggest that 
before it is printed it should be referred to one or two Fellows ^ 
who are acquainted with the drawings that are extant of Mars,, 
to discuss it impartially. I notice that of one or two features of 
Mars which I have myself delineated there is no resemblance on; 
the niap ; and a reference to a committee of impartial Fellows 
may make it a valuable map. 

Mr. Qanyard : I should be inclined to recommend a committee - 
if it is pj:oposed to place any new names upon the planet. I 
ehould be sorry to propose anything that would obstruct Mr.. 



• [Note by Mr. Green.] Mr. Dreyer's obsenration was quoted froiQ' 
the publications of the Royal Irish Society. 
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Green in his work, but the weight of the Society ought not to be 
given to any additional naming or even to a new map of the 
planet, without an opportunity being afforded to those who are 
interested in the planet of discussing the proposed additions and 
alterations. With markings like those upon the planet (which lie 
very near to the limits of what is visible), every new map has a 
tendency to affect subsequent drawings, a tendency which perhaps 
observers themselves are not able to properly estimate. There is 
an interesting point with regard to this map of Mr. Gh'een's. 
The great equatorial girdle of continents on Mars seems to lay 
more to the north than in Mr. Proctor's map, thus causing the 
analogy between the Earth and Mars, as to the development 
of land in the northern and southern hemispheres, to be more 
evident. Mr. Green's map appears to have been compiled mostly 
from drawings made when the southern pole of the planet was 
turned towards us ; and the northern snow cap is consequently 
much larger than the southern. Boughly speaking, Mars may be 
described as having a northern and southern snowcap, each sur- 
rounded by an annular sea, which is again surrounded by an 
annular island or continent. Outside this is another ring of seas, 
and then comes the equatorial girdle of continents. Part of the 
difference between the northern and southern snowcaps is, no 
doubt, due to the fact that the axis of Mars, which is inclined at 
more than 27° to the plane of the orbit, is so situated that the 
summer of the northern hemisphere occurs when Mars is nearly 
at his greatest distance from the sun, and the summer of the 
southern hemisphere occurs when Mars is near to perihelion, and 
26 millions of miles nearer to the sun than during the summer 
of the northern hemisphere. But the fact to which I wish to 
draw attention is, that in this map of Mr. Green's the develop- 
ment of sea in the southern hemisphere is more striking than in 
Mr. Proctor's map ; and thus the auialogy between the Earth and 
Mars is made more evident. 

The President : I would only make one remark as to what Mr. 
Green meant by bad definition, turning points into lines. Does 
he suggest that bad definition would produce a description of 
astigmatism ? 

Mr. Green : The answer I would make to that is simply that 
the atmospheric vibrations have a tendency to cause a series of 
points in a line to appear connected together, and this, I think, 
may account for some of the lines and channels on Schiaparelli's 
drawings. With regard to Mr. Enobel's proposition, I should 
be quite delighted if anyone will give me any help. I came here 
for it and shall be glad to receive it. 

Mr. Sadler: I question whether with the telescope which 
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Signor Schiaparelli used it was possible for bim to see tbe 
minute canals be gives. I bave looked carefully at bis map of 
Mars, and some of bis canals appear to be under tbe tentb of a 
second in diameter, and witb tbe 8-incb wbicb be used it would 
be impossible to see canals of tbat size. 

Mr, Nelson was called upon to read a paper Upon a complete 
general solution of the problem of disturbed elliptical motion. He 
said : Tbis is an attempt to obtain a complete solution of tbe 
equations of motion of tbe planets of tbe solar system, or of tbe 
motions of any similar bodies. Tbere bave been many attempts 
to obtain a solution of this problem, wbicb is to determine tbe 
motion of a body moving in an ellipse round a larger or central 
body, and disturbed by tbe action of otber bodies at a considerable 
distance. Tbe effect of tbese disturbances is tbat tbe planet is 
caused to move in an ellipse in an irregular instead of in a 
regular manner. Usually tbe first step is to suppose its motions 
regular, and tbat tbe disturbances give rise to four or five dif- 
ferent classes of irregularities, all of wbicb bave to be calculated 
and allowed for, Tbis paper is to sbow bow tbe entire effects 
may be calculated at once. It is impossible to go any furtber 
into tbe matter bere, but it can be studied in print. 

Mr. Tbomtbwaite showed a variable diaphragm for use in solar 
and sidereal observations, wbicb bad been devised by Mr. 
Levander. He took tbe opportunity of suggesting that by means 
of a cylindrical lens the elongated images which bad been referred 
to by Mr. Gill migbt be rendered circular and superposed. 

Mr. Gill said be thought if Mr. Tbornthwaite tried to apply a 
cylindrical lens to a beliometer be would find tbe attempt sur- 
rounded witb many difficulties. Moreover, tbe superposition of 
one disk upon another was tbe worst possible principle to use for 
measuring. 

Mr. Banyard : I should like to correct an oversight I made at 
tbe last meeting. Mr. Schuster read a paper on tbe recent eclipse, 
in wbicb be drew attention to a matter .which has been observed 
by more than one polariscopic observer during recent eclipses, viz., 
that the polarization of tbe corona does not decrease regularly as 
you pass outwards from the sun's limb, but tbat there is an area 
of maximum polarization at a certain height above the sun's limb. 
Mr. Scbuster showed tbat the polarization of the light dispersed 
by small particles in tbe corona should increase as you pass away 
from tbe sun. His proof only applies to tbe light dispersed by 
single elements of the corona, but tbe same thing is true, as I 
bave shown in tbe eclipse volume, if we take into account tbe 
polarization of tbe light derived from all tbe elements of tbe 
corona seen in tbe same line of light by an observer at tbe earth. 



1 8 Meeting of the Royal Astronomical 

Mr. Scbusier's method of reconciling the observed facts with 
theory, is to suppose that in the higher parts of the corona a con- 
densation of matter takes place, and that the light is dispersed by 
larger particles according to a different law. It seems probable 
that any such change in the physical condition of the matter of 
the corona would be accompanied by a change in the intensity of 
the light dispersed. But there is no evidence afforded by the 
photographs of any sudden change of brightness corresponding to 
the area of maximum polarization, in fact there is nothing which 
looks like concentric structure, indicating regions of dissociation 
and condensation such as theorists have frequently referred to. 

The more probable explanation of the decrease in the intensity 
of the polarization in passing outwards is that the polarization of 
the faint light of the outer corona is drowned by the light dis- 
persed by our atmosphere, through which the corona is observed. 
This is the explanation I have suggested in the eclipse volume, 
and when we consider the circumstances under which the corona 
is observed, I think it seems the most probable explanation. 
During totality the atmosphere between the observer and the sun 
is lit up by light derived from clouds, and the sky about the sun's 
place disperses a considerable amount of light which is found to 
be faintly polarized in a plane perpendicular to the horizon. In 
considering the polarization of the light derived from any part of 
the visible, corona, we shall have to consider what will be the 
polarization of the light which is compounded of the light derived 
from that part of the corona and the fight dispersed by the atmo- 
sphere. Now, though the polarization of the light of the corona 
increases rapidly as we pass away from the sun's limb, the intensity 
of the light of the corona decreases very rapidly, and the conse- 
quence is that the radial polarization of the total light diminishes 
outside a certain point. During the recent eclipse, and also during 
the eclipse of 187 1, it would seem that the radial polarization 
was very clearly visible close to the sun's limb, and that the 
intensity of the radial polarization did not decrease very rapidly 
from the area of maximum polarization down to the sun's limb, 
80 as to cause the area of maximum polarization to appear as a 
very marked feature. In fact, some of the observers during the 
recent eclipse described the polarization as decreasing from the 
limb outwards. Now this shows that there cannot be any con- 
siderable mixture of unpolarized light with the light dispersed by 
the small particles of the lower corona, for such an admixture 
would tend to obliterate the polarization of the lower parts of the 
corona, so that there would be a rapid increase of polarization 
from the limb outwards. This reasoning becomes more striking 
when we consider all the other causes which must tend to obliterate 



iSociety^ December 13, 1878. 19 

the polarization near the limb, such as the large angle which 
the photosphere subtends to particles floating in the lower corona 
anjd the admixture of incandescent particles with the coronal 
matter. We may therefore assume that the light of incandescent 
gas which would be unpolarized does not form a large proportion 
of the light of the lower corona, and consequently that the mono- 
chromatic images of the corona must be very faint compared with 
the total light of the corona. 

Mr. Brett said : I understand that the Society was peculiarly 
favoured at the recent eclipse by having one of its Secretaries who 
observed it exceptionally well. Hitherto it has been the practice 
for Fellows of the Society to give their experience to the Society, 
or else present them to the Royal Society, and it is quite an in- 
novation that the Fellows should be obliged to look to the 
American papers for an account of what English astronomers 
have been doing. From the American papers I find that two 
very interesting observations had been made by Mr. Eanyard, and 
it would be gratifying to the Society if Mr. Ranyard would explain 
them. We were told he had made a photograph of Young's stra- 
tum. Now I did not know Young had a stratum. We all know 
who the corona belongs to, but I did not know that any stratum 
belonged to Prof. Young, and I should like to know some more 
about it, and to know what a 13-inch camera with a 6-foot 
focus is. 

Lord Lindsay said : It should be remembered that American 
newspaper reporters are very quick at picking up information. 
It requires some time, as I very well know, to prepare a report of 
an astronomical expedition, but I have no doubt that Mr, Ranyard 
will shortly give us some informatian about his observations 

Captain Noble said Mr. Brett must have a very short memory, 
or he would have remembered that a friend of his, a Fellow of 
the Society, studiously kept the results of the solar eclipse of 
1 87 1 from it, while he was hawking them about in a certain pub- 
lication, and selling them to any one who would pay to hear him 
lecture at the Crystal Palace. 

Mr. Ranyard said it was too late to say much, but he held in 
his hand the better of the, two photographs which was taken with 
a lens of 13 inches in diameter, which Mr. Esdaile had put 
at his disposal. The camera was mounted equatorially. His 
reason for not having prepared a report on his observations before 
this was that some years ago he undertook to edit the observa- 
tions of the eclipse of 1870, and soon afterwards the results of 
the eclipse of 1 860 were put into his hands, and then came the 
eclipse of 1871. It seemed to him he would be serving the 
Society best if he continued his work at this volume which was 
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all but finished, before be passed on to the observations of the 
recent eclipses. 

Lord Lindsay sbowed a series of drawings of the area about 
the lunar crater Hyginus, from which it appeared that many 
small craters and markings upon that part of the lunar surface 
are only visible for a very short time when near the terminator. 
He showed drawings which had been made by Dr. Oopeland, by 
way of caution to those observers who seemed inclined to consider 
that because a crater or lunar marking had not been noted before 
it must, therefore, be a new formation. He stated that some of 
the markings shown upon the drawings appeared and disappeared 
in a period of twenty minutes. 

The meeting adjourned at a quarter past ten. 



CORRESPONDENCE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by^our correspondents. 
To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTRONOMIOAL REGISTER. 



EXPLANATION OF NAMES on MAP of the MOON, 

Sir, — I have lately obtained, after a search of several years, an 
exceedingly good copy of a scarce book, entitled " The Sphere of 
Marcus Manilius," published in folio, which contains a compre- 
hensive catalogue of astronomers from the earliest times to the 
middle of the seventeenth century, and gives, not merely their 
names, and the periods in which they severally lived, but also some 
interesting particulars respecting them and their publications. I 
therefore beg to send you a kind of supplement to Lord Lindsay's 
paper on this subject, which appears in the last number of your 
journal. I trust, also, that it will enable you to remove several 
of the notes of interrogation which you have appended to same 
names in your own list. 

I am. Sir, your obedient servant. 

The Observatory, Crowborough, 0. L. PRINCE. 

Tunbridge Wells : Dec. 4, 1878. 

Alexander Ephesim, surnamed Lychnus. B.C. 50. He is men- 
tioned by Strabo, lib. 14. He wrote an astronomical poem 
of the heavens, and a commentary in Arati Phsenomena. 

Alfraganus Mahumedes. a.d. 950. He wrote several astronomical 
works, which were translated into various languages. 

Bacon, Roger. A Franciscan friar of Oxford, a.d. 1255. He 
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"wrote a vast number of books upon various subjects, chiefly 
astronomical. 

Bettinus Marius. A native of Bologna. He wrote several mathe- 
matical works, and one in vindication of himself^ being ac- 
cused by Ricciolus of committing many errors in astronomy. 
A.D. 1650. 

Blanchinns Johannes (not Blanchinius). a.d. 1462. He com- 
posed several astronomical tables, which were published in 
1526 by Gauricus. 

Cleomedes. a.d. 390. A learned astronomer and philosopher. 
He wrote two works which were published in Greek and 
Latin, and printed at Bordeaux in 1605. 

Curtius Alhertus, A Jesuit of Bavaria, a.d. 1627, whose ingenuity 
in the theory of the moon Kepler not only admired but com- 
mended. 

Dionysius Afer, B.o. 30. Wrote a poem " De situ orbis.*' He 
was sent by Augustus before his adopted son Oaius into the 
East, the better to describe to him those regions. 

Dionysius Areopagita, a.d. 34. It is reported of him that at 
Heliopolis in Egypt he observed that miraculous defection of 
the sun at the time of Christ's passion, whereupon he broke 
out into this exclamation. " Aut Deus naturae patitur, aut 
mundi machina dissolvitur," He died a martyr when above 
100 years old, 

Dionysius Exiguus. A Boman abbot. He computed a paschal 
cycle which was observed by the Latin church until the cor- 
rection of the calendar by Greg. xiii. 

Epigenes Byzantinus. B.o. 270. Was an author of credit. Hath 
left it recorded that, among the Babylonians, there were 
found ephemerides containing observations of the stars for 
the space of 780 years, inscribed in brick and tiles. He 
wrote also, as Seneca aflBrms, of comets. 

Fumerius. Should be Fournerius. 

Furnelius Joannes, a.d. 1528. A French physician. Wrote a 
particular treatise, entitled '* Oosmotheria," in which he ex- 
plained the motions of the celestial bodies, also a number of 
other works. 

Gerardus Bupelmundcmus, a.d. 1595. He wrote a book, '*De 
fabrica mundi et fabricati figura." 

Goclenius Rudolphus. a.d. i 6 i 3 . Doctor of physic and professor 
in the university of Marpurg. Wrote several works which 
were printed at Cologne. 

Gruemberger, Should be Griemberger. 

Hippalus* Can this be intended for Harpalus, B.C. 520? who 

* In Grimaldi*s Sdenographj/y Harpalus appears, but not Hippalus. 
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corrected the Octaeteria of Oleostratus, according to whose 
opinions, at the expiration of every ninth year the new moon 
returned again at the same hour, anto the same point of the 
heavens in which it was nine years before. 

Lvbienietzki, In the edition of his Theatrum Oometicnm, which 
I have, is a fine engraving of him, on the margin of which 
is printed " Stanislaus Lubienietzki de Lubienietzki Eolitsius 
^t. XLI." This book was printed at Amsterdam in 1667. 

Macrohus Ambrosim, a.d. 390. Consul of Rome. Wrote in his 
Saturnalia divers astronomical arguments. 

Marinus Mersennus, a.d. 1645. A Frenchman. A friar of the 
order of St. Francis de Paulo. In his Mathematical Synopsis, 
not only by his own industry, but also by the publication of 
others' learned labours, contributed much to the advance- 
ment of astronomy. 

Mercurius Trismegistus vel Hermes. B.C. 1480. A Greek pro- 
pagator of astronomy among the Egyptians. His books are 
mentioned by Eusebius. 

Neperus Johannes, a.d. i 6 i 4. Lord of Merkinstone, in Scotland. 
Inventor of logarithms, for which he merits *' eternal com- 
mendation.*' 

(Enopides. B.O. 560. Had an eminent knowledge of astronomy. 
He is reported to have set up a brass table at " the Olympicks," 
having written thereon the astronomy of 59 years. 

Simpaliits, Should be Sepalius Hugo, a.d. 1635. ^7 birth a 
Scotchman, by profession a Jesuit in the College at Madrid. 
He wrote "De Aatronomia/' "De Astrologia," and "De Calen- 
dario," which were published at Antwerp. 

Stevinus, Simon, a.d. 1590. Of Bruges. Wrote several works 
upon the planets and tables of celestial motions. 

Timochares. b.o. 294. Observed the fixed stars, and particularly 
one of eight stars in Lyra mentioned by Theon upon Aratus. 

Zagut, Abraham, a.d. 1473. Of Carthage, afterwards at Sala- 
manca. It may be mentioned of him that he was the most 
celebrated astronomer of his day, and enjoyed the title of 
" Astronomise Consultissimus." 



NOMENCLATURE OF MARKINGS VISIBLE UPON 

THE PLANET MARS. 



[We have requested some of our correspondents to give their 
opinions upon the best method of naming the objects which may 
be observed upon the planet Mars. Only three letters have 
.been received in time for publication in the present number, but 
we hope that the subject will be more fully discussed in the pages 
of the Astronomical Register, — ^Ed.] 
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Sir, — I send the following suggestions in answer to your request 
that I should state in writing what I consider would be the best 
method of naming the bright and dark markings seen upon the 
planet Mars. 

Ti^e principal markings, about which there appears to be but 
little dSference of opinion amongst observers, might be selected 
and described by names indicating a resemblance or supposed 
resemblance with terrestrial objects. These names could then be 
used as constellation names, and the other more doubtful markings 
could be referred to by letters of the alphabet attached to the 
name of a contiguous object of the first-class. Thus, for ex- 
ample, Madler's spot d is frequently referred to as the " Oculus," 
and the objects around it would be referred to as " Oculus A," 
'* Oculus B," &c. 

The names of objects of the first-class should preferably be 
derived from the Latin or Greek. Such names as Smith's ocean, 
Jones's continent, are open to a twofold objection — ^not only does 
the name imply a terrestrial analogy which hereafter, as in the 
case of the Maria upon the moon, may be shown to have no 
existence, but the terms ocean, continent, will need to be trans- 
lated into foreign languages, thus preventing the uniformity of 
nomenclature which is desired. 

Up to the present time the use of personal names in astrono- 
mical nomenclature has not been successful. Galileo called the 
satellites of Jupiter the Medicean stars ; Oassini proposed to call 
the satellites of Saturn which he had discovered the Ludovicean 
stars in honour of Louis XIV. ; Herschel L called Uranus, Geor- 
gium Sidus, and his friends christened it " Herschel," but the 
planet is now universally known as Uranus. Some of the least 
euphonious names made use of in botany and mineralogy are 
those derived from the names of persons, and in chemistry the 
practice seems to have been abandoned. 

The present condition of Martian nonienclature is, I think, as 
follows : — 
Mddler in 1830 designated some of the principal markings on 

the planet by letters of the alphabet. 
Kaiser in 1862 and 1864 laid down upon a globe some of the 
principal markings shown in his own drawings and in those 
of Madler, and added a few more letters. 
Proctor in 1869 made a chart which was principally compiled 
from the drawings of the planet by Dawes ; the continents 
and seas were chiefly apportioned amongst modern observers, 
many of whom were English, and a few of the smaller con- 
tinents and seas were named after earlier astronomers and 
mathematicians. 
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Terby more recently has given some additional names, and has 
expended a great deal of time in comparing drawings of the 
planet. 

Flammarion being dissatisfied with some of the names given by 
Proctor and Terby, renamed a great many of the markings. 

Schiaparelli has during the past year added to the confusion which 
already existed by entirely renaming the markings, which 
according to his observations are to be seen upon the planet. 

Yours faithfully, 

A. COWPER RANYAED. 



Dear Sir, — ^As regards the question of the nomenclature of spots 
on Mars, I have expressed my opinion about it some months ago, 
when I had to make some remarks on Schiaparelli's " Osservazioni 
di Marte," and I may perhaps quote here the words then used : 

" For the designation of the different regions of Mars, Schia- 
parelli has introduced quite a new nomenclature. The new names, 
chiefly chosen from classical geography, are given on the chart in 
Latin, and in the text in Italian. However preferable these names 
may be to the English and French ones, which of late years have 
been introduced in popular treatises, it is pretty certain that 
practical astronomers will not load their memories with such use- 
less rubbish. Big letters to designate the larger regions in the 
order of the planet's rotation, and small letters attached to them 
to note special points in each region, will provide sufficient and 
convenient means for easily marking and finding any point on the 
planet's surface." 

The south and north polar spots may be designated either S. 
and N. or A. and B. (Australis and Borealis) and, in the latter 
case, the spot through which the first meridian is laid, may be 
or 0. If the regions or spots which follow in the order of rota- 
tion or of areographical western longitude, are then lettered in 
alphabetical order, no effort of memory will be required to know 
in which longitudes they are to be found. Of course, observers 
who prefer lengthier descriptions, are welcome to use them and 
to introduce any amount of additional names, provided they 
will kindly add the letters of notation. When, nearly half a 
century ago, Madler constructed the first tolerable chart of Mars 
from his own observations, he contented himself with designating 
the chief markings by small letters. But then he clearly knew 
what he was about, and did not neglect to determine the areo- 
graphical positions of the chief spots as well as the modest means 
at his disposal allowed. He certainly did not then anticipate that, 
half a century later, observers with far superior means would 
neglect the splendid opportunities of 1877 for making numerous 



Correspondence. 2$ 

observations corresponding with his own, by which the question 
of ^the planet's rate of rotation, the position of spots, and other 
kindred matters, might have been more satisfactorily settled. 
Though Madler's mode of lettering requires alteration and ex- 
pansion, the principle of notation adopted by him is the simplest 
and most practical, and ought not to be abandoned. 

Yours faithfully, 
A. MAETH. 

Sir, — ^I should propose that the spots and markings upon Mars 
be named by the letters of the alphabet, like the lines in the 
spectrum. The present plan of christening continents and seas 
by the names of contemporaries may be a very graceful and 
pleasing act, from a social point of view, but it is unfair, inas- 
much as it anticipates the verdict of posterity. 

Bianchini,' when naming the continents and seas of Venus, as 
delineated in his " Hesperi et Phosphori Observationes,*' was care- 
ful only to make use of the names of ancient geographers. La 
Oaille, when he was about to introduce new constellations to fill 
up gaps between the older figures of the southern hemisphere, 
was recommended by his friends to name them after Louis XV. 
and other reigning sovereigns, as princely favours were sure to 
follow, but though a poor man he resisted the temptation. 

If modem names are to be made use of upon Mars, let it be 
made the means of raising a revenue for astronomical purposes. 
Let the matter be put into the hands of an advertising agent, 
who will know how to charge so much for a whole continent and 
so much for a part of a continent. Our contractor would, of course, 
not be so short-sighted as to part with the freehold of large tracts 
of country in perpetuity, but would grant leases for short terms of 
years. I am, &c., 

HEEBEET SADLEE. 



NEW VARIABLE 0) STAR. 

Sir, — The star 38 Aurigse was rated 6m. by Heis, and 39 
Aurigae 67m. 38 is also estimated as brighter than 39 in the 
Durchmusterung. Sir W. Herschel rated them exactly equal. 
39 is at present distinctly the brighter of the two (about J mag.), 
so that one of the stars is probably variable. 

Nov. 20, 1876, I found 39 fully half a magnitude brighter 
than 38. 

March 31, 1877. 38 and 39 nearly equal. 

Peirce (Annals of Harvard College Observatory, Vol. IX.) 
estimates 38 at 6*07 and 39, 5*90, or about ^ mag. in favour of 

39- 
Nov. 21, 1878. J. E. GOEE. 



26 



ASTEONOMICAL OCCURfiENCES FOE JANUARY, 1879. 



DATE. 


Principal Ocourrencm. 


Jupiter*s Satellitee. 


Meridian 
PasBage. 


Wed 


1 
2 
3 

( 

4 
5 

6 

7 

8 
9 


h. m. 


Sidereal Time at Mean 
Noon i8h. 43m. 3-698. 


1 


h. m. 8. 


h. m« 
Persei. 

831-3 


Thur 


Sun's Meridian Paesage 
4m. 13-468. after 
Mean ISoon 






8273 


Fri 


348 
425 


Occultation of i Arietis 

^(4i) 
Reappearance of ditto 






8234 


Sat 




1st Tr. I. 


6 10 


819-5 


Sun 


II 4 

II 56 

2347 
514 

14 16 

16 30 

17 5 




ftth Sh. I. 
2nd Ec. R. 
Xst Ec. R. 


4 IS 

5 39 37 

6 19 I 


8155 


Mon 


Occultation of 13d Tauri 

Reappearance of ditto 

Full Moon 

Near approach of c 

Geminorum (3J) 
Occultation of to Gemi- 

nonim (6) 
Reappearance of ditto 
Conjunction of Jupiter 

and e Capricomi 0° y 

N. 






8 II-6 


Tues 






8 77 


Wed 








8 37 


Thur 


Occultation of o» Cancri 
Reappearance of ditto 






7 59-8 


Fri 


10 
11 
12 
13 
14 

15 

16 
17 

18 

19 








7 55'9 


Sat 








751-9 


Sun 




and Oc. D. 
Ist Oc. D. 


4 26 

528 


7480 


Mon 




1st Tr. E. 
1st Sh. E. 


5 3 
531 


744-1 


Tues 


23 I 


C Moon's Last Quarter 






7 40-1 


Wed 


Illuminated portion of 
disc of Venus=o-987 

Tlluniinated portion of 
disc of Mar8=0'937 






736-2 


Thur 


1554 
16 31 


Occultation of B.A.C. 

4984(6) 
Reappearance of ditto 






732-3 


Fri 




Sidereal Time at Mean 
Noon I9h. 46m. 8 '62s. 






728-3 


Sat 


18 


Conjunction of Moon 
and Mars 3° 41' N. 

Sun's Meridian Passage 
lom. 37*86s. after 
Mean Noon 






724-4 


Sun 








720-5 



Aetronamieal Oeewrreneet for January. 
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DATB. 


Principal OooarrenceB. 


Japiter*B SateUltes. 


Meridian 
Passage. 


Mon 


20 

21 
22 


h. m. 
I 


Conjunction of Moon 
and Mercury 3° i& N. 

Saturn's Ring : 
Major axis =37"* 58 
Minor axi8= i*"98 




h. m. B. 


h. m. 
aPerseL 

716-5 


Tues 


2350 

I 
2 

IS 


• New Moon 
Eclipse of the Sun, in- 
visible at Greenwich 


• 

1 




7 12*6 


Wed 




* 




7 87 


Thur 


23 

24 
25 

26 

27 

28 
29 
30 

31 

B. 
1 


Conjunction of Moon 
and Venus 2° 3/8. 

Conjunction 01 Moon 
and Jupiter 1° 54' S. 

Conjunction of Jupiter 
and Venus 0° 47' S. 


1 
s 




7 47 


Fri 




i 




7 0-8 


Sat 






08 

d 




656-9 


Sun 


5 11 

5 53 
19 

19 

6 4 
635 

2344 

II 28 

1233 

11 34 

12 23 
n 50 

1237 

12 

13 I 

12 42 

13 2 
1325 
1345 

14 12 
1358 


Occultation of \ Piscium 

Reappearance of ditto 
Conjunction of Moon 

and Saturn 7° 18' S. 
Neptune at quadrature 

with the Sun 


3 
t 




652-9 


Mon 


Occultation of 45 Piscium 

(6) 
Reappearance of ditto 


^ 




6 49*0 






Tues 





3 




645-4 


Wed 


J Moon's First Quarter 


•S8 




6 41*1 


Thur 




p 




637-2 


Fri 


Occultation of 16 Tauri 

(5i) 
Reappearance of ditto 

Occultation of 17 Tauri 

(4) 
Reappearance of ditto 

Occultation of 19 Tauri 

Reappearance of ditto 
Occultation of 20 Tauri 

(5) 
Reappearance of ditto 

Near approach of 23 

Tauri (5) 

Occultation of v Tauri (3) 

Reappearance of ditto 

Occultation of 28 Tauri 

C5i) 
Reappearance of ditto 

Near approach of 27 

Tauri (4) 


1 

OQ 

Pi 

P 

t-3 




633*3 


FE 

Sat 








627-3 
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THE PLANETS FOR JANUARY. 



At Transit oyer thb Meridian or Greenwich. 













Meridian 


Planets. 


Date. 


Rt. Aeoensioa 


Declination. 


Diameter. 


Passage. 


. 




h. m. s. 


/ 




h. m. 


Mercury... 


1st 


17 45 27 


S.20 12^ 


9"^ 


22 58-6 




9th 


17 47 46 

18 17 34 


S.2I 43 


7'''8 


22 29*5 


1 


17th 


S. 22 15^ 


6''-4 


22 27*8 




25th 


19 7 


S.22 4 


5''-8 


22 387 


Venus ... 


1st 


19 15 7 


S.23 17 


9^-8 


32*0 




9th 


19 55 17 


S.21 52 


9''-8 


436 




17th 


20 40 22 


S.1945 


iC-o 


541 




25th 


21 21 7 


S. 17 i| 


iC-Q 


I 33 


Saturn ... 


1st 


23 53 3 


^- 3 IS, 


i5;-6 


5 9*2 


, 


9th 


23 54 53 


f • 3 I* 


15% 


4 395 


■ 


17th 


23 57 2 


S. 2 46 


iS'i 


4 10*2 


Uranus \.. 


13*^ 


10 23 32 


N.io 54 


<2 


14 507 




25th 


10 22 I 


N.ii 2 


4''2 


14 2*0 


Neptune ... 


1st 


2 21 20 


N.12 10^ 


... 


7 37*0 




ryth 


2 21 3 


N.12 10 


• «. 


6 33*8 



Morciury is weU situated for obserration. He rises an hour and a 
quarter before the sun on the ist, the interval increasing to an hour and 
tnree-quarters on the nth, from which day the interral gradually 
decreases. 

Venus sets about half an hour after the sun at the beginning of the 
month, the interval increasing. 

SatUlfn may be observed till about an hour before midnight on the 
1st, the interval increasing. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JANUARY, 1879. 

By W. R. Bibt, F.R.A.S., P.S.S. 

Attention has lately been called to the following objects as affording 
suitable employment for telescopes of moderate power. The interior of 
Posidonius. The light streaks from Froclus, which may occupy observers 
very profitably ; first, in determining the earliest epoch at which they 
may be detected radiating from Froclus ; second, in noticing their direction 
as they pass over or near to, as also between conspicuous objects on the 
Mare Grisium, and third, from what part of Froclus they take their rise, 
whether from within or above the crater. Precisely the same kind of 
observations maybe made on the remarkable objects Messier and Messier 
A. The Mare Serenitatis appears to have been sadly neglected of late 
years ; a rather extensive catalogue of its craters is in existence, with 
their localities, and if it were proved by observation that one only could 
not be found, or one had appeared where none had been recorded previ- 
ously, it would be a great gain to selenography. Observers, so far as 
pubUcation is concerned, have not systematically examined it. Very 
little advance will be really made in selenography unless there are steadily 
continuous series of observations of well-selected portions of the moon's 
surface, undertaken by men who are willing to labour without deriving 
any immediate or apparent results, which wul not ful to show themselves 
as a well-conceived course of observations proceeds. 



Minor Planet Vesta, 
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At the December meeting of the Royal Astronomical Society, Lord 
Lindsay exhibited a series of drawings of the area about the lunar crater 
Hyginus, and called attention to the fact that some of the markings 
shown upon the drawings entirely changed in appearance in about twenty 
minutes. 

This phenomenon characterises very generally the appearance of 
objects near the terminator^ indeed it is. very difficult to obtain anything 
like a correct idea of any portion of the moon*s surface while the termi- 
nator is passing over it The angle at which the sun's light impinges on 
it is so small that the most insignificant irregularity assumes considerable 
prominence, and so numerous are these irregularities that the appearance 
of the surface is often very confusing ; it is when the terminator has 
passed onward and the sun has obtained a certain altitude, mostly about 
a day after the passage of the terminator, that the real character of the 
surface becomes apparent, and it is not until after the disappearance of 
the shadows of the smaller objects that the permanent features of the 
country can be made out, and the study of a particular locality can be 
proceeded with. 

In Lord Lindsay's "Explanation of names on the map of the moon," 
Astronomical Register, December, page 306, his lordship gives three pro- 
bable references to " Alexandtjr," of which the first, " Alexander the 
Great," was the one I had in mind when the name was given. The 
formation being nearly in the same meridian as Julius Caesar, Alexander 
appeared to me as an appropriate designation for it. 

Lord Lindsay is quite right in his suggestion that I meant a peak 
mentioned by rrof. Smyth in his astronomer's experiment. The follow- 
ing paragraph contains Piazzi Smyth's mention of it : " Interesting as is 
Chajorra viewed by itself, the interest rises on comparing it with Ram- 
bletta and Montana Blanco ; they are the triple heads of the one central 
peak or cone of eruption that rises in the midst of the great elevation 
crater. Brethren are they, with a more than Siaanesan union, yet of 
different ages ; the oldest and tallest being Rambleta with its Piton 
crest. 



THE MOON. 



I have just read the second edition of Mr. Proctor's book. Can any 
of your readers inform me of a good work entirely on the configura- 
tions, etc., of the moon's surface. 

T. P. G. 

The Lodge, Clapham Road, Bedford. 



MINOR PLANET VESTA. 



The minor planet Vesta, the fourth of the series, will come into 
opposition on the 6th of the month. 



Jan. I. 

4- 
6. 



R. A. 



h. m. s. 

7 18 2-i6 

7 14 44'9i 

7 12 3i'68 



Dec. 



N. 22 37 23 
N. 22 52 7 
N. 23 I 49 
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WILLIAM LINDSAY BANKS. 



With great regret we have to announce the death of one of our 
best and earliest correspondents. Mr. W. L. Banks died at Ealing^ 
©n July 23, 1878, at the age of 72. During the last years of his 
life he suffered greatly from a most painful disease, but never lost 
that cheerful and patient frame of mind that had been his peculiar 
charm in the brighter days of his health and strength. He wa& 
for many years devoted to the study of astronomy. Being a pro- 
ficient in the use of the pencil and brush, his views of the planets 
were most truthful and artistic. The planet Mars was an especial 
favourite, and at each opposition he delighted to renew his draw- 
ings, producing a full and most effective series on each occasion. 
A set of these views for the oppositions of 1862 and 1864, were 
published in this journal. He was also a good botanist, linguist^ 
and musician. Possessing a mind thus stored with the treasures 
of scientific lore, he was singularly humble and unpretending in 
his intercourse with others^ Those who knew him best admired 
him most. 

Book Receired. — Thirteenth Keport of the Observatory of Victoria.. 
Melbourne : John Ferres. 
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ROTAL ASTRONOMICAL SOCIETY. 



Session 1878 — 79. 

Last Meeting of the Session, January lotH, 1879. 

Lord Lindsay, MP., F.B.S., &c., President, in the Ohair. 

Secretaries — Mr. Glaisher and Mr. Banyard. 

The minutes of the preceding meeting were read and confirmed, 
Prof. Asaph Hall, of the United States Naval Observatory, 

Washington. 
Prof. A. Krueger, of the Observatory, Gotha. 
' Prof. 0. H. F. Peters, of Clinton, U. S. A. 
Prof. H. 0. F. 0. Schjellerup, of Copenhagen, 
were, at the recommendation of the Council, elected Associates of 
the Society. 

Lieut. C. W. Baillie, B.N., Imperial Naval College, Yeddo, 

Japan. 
Fred. Wm. Clerk, Esq., i, Koyal Exchange, London, E.G. 
Thomas Gushing, Esq., i, Woodstock Villa, Alexandra 

Boad, Croydon. 
Bobert T. A. James, Esq., Campsboume, Homsey, N. 
Bev. J. H. Morgan, St. Augustine, Honor Oak Park, S.E. 
Charles Pendlebury, Esq., B.A., St. John's College, Cam- 
bridge. 
Prof. G. W. Pritchett, M.A., Morrison Observatory, Glas- 
gow, Missouri, U. S. A. 
Gapt. James Bankin, Orchard Yilla, Queen's Boad, Forest 

Hill, and 
Dr. Arthur W. Wright, of Tale Cottage, Connecticut, 
U. S. A. 
were balloted for and duly elected Fellows of the Society. 
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Mr. Dimkiii was called upon to read a paper by the Astronomer- 
Boyal On occuUations of stars by the moon, and the phenomena of 
Jupiter* 8 satellites observed at Greenvnch during the past year. He 
said : The Astronomer-Bojal considers it important to publish 
these observations as soon as possible after the end of the year, 
rather than wait for the publication of the Qreenwich Yoluine. 
The paper comprises the occultation of seven stars by the moon, 
rather a small number considering there are so many in the 
Nautical Almanac, but it should be borne in mind that last year 
the weather was exceedingly cloudy, that very few occultations 
could be observed, but I am happy to say, with regard to Jupiter's 
satellites, we have been more fortunate. In a paper written 
some time ago the Astronomer-Boyal recommended that observa- 
tions of Jupiter*s satellites should be made more frequently. It 
has been the custom at Greenwich to observe the eclipses, transits, 
and occultations of the satellites as often as practicable, but these 
observations were generally neglected at other observatories. 
Since, however, the Astronomer-Boyal called attention to the 
matter the Society has had communications from Spain, America, 
and Australia, and during last year at Ghreenwich we had a longer 
series of observations than usual Jupiter is increasing in his de- 
clination, and is coming nearer the equator, and as he gets into 
north dedination we shall probably have a longer list of observa- 
tions to show. There is nothing remarkable about the observations 
except that on one occasion, during the transit egress of the fourth 
satellite, Mr. Christie found the predicted time was so far out that 
the phenomenon was over 20 minutes before it was expected. 

My second paper is merely a note on what I regard as a very 
important matter. You will remember that in the discussion on 
the paper by the Astronomer-Boyal, at the last meeting, on the 
conjunction of Mars and Saturn, some remarks were made on the 
very large tabular error of Bouvard's tables, deduced from a single 
comparison of the tabular places in the Nautical Almanac for 
Dec. 32, 1879, £uid Jan. i, 1880. That difference appeared to. 
me much larger than what we find from actual observation, and 
as a matter of cariosity I have collected all the observed tabular 
errors of Saturn during the last 1 1 years, so as to see exactly the rate 
the errors are progressing. Everybody knows that the tabular 
error varies in different parts of the orbit of the planet, but the 
variation should go on with some degree of regularity from year 
to year. Now I have put down in the form of a table the differ- 
ence between the places of the planet Saturn, as deduced from 
Bouvard's tables and as actually observed. The numbers have 
been deduced from observations made near opposition, and when 
Saturn passed the meridian at six hours, or near the time of the 
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planet's quadrature with the Bun. I have calculated the angular 
distance between the observed and tabular places from which the 
tabular error from year to year may be seen. Beginning with 
1872, when Saturn passed at six hours in the evening, because 
that hour is comparable with the time at the end of the year 
when the comparison of the tables is made. The following are 
the observed errors of Bouvard's tables, deduced from the groups 
nearest six hours, observed at Greenwich : 



1872 


= 


5 5 


1873 


^ 


61 


1874 


= 


6*9 


1875 


= 


9-1 


1876 


=r 


97 


1877 


=s 


11-2 


1878 


= 


lis 



and in 1879, ^^^^ ^ comparison of Bouvard's tables with Le Ver- 
lier's tables given for the last day of this year and the first day of 
the following year — 

1879 = 2i''-9 

I think you will be able to see the general progress of the errors 
from year to year. No doubt the error is increasing. I have also 
given in the table the errors at opposition which are considerably 
larger, viz. : 



1872 


= 


lO-O 


1873 


= 


II'I 


1874 


— 


9-6 


1875 


— 


132 


1876 


■r± 


13-5 


1877 


zr 


12-8 


1878 


=: 


14-1 



Assuming Le Verfier's tables of Saturn to be correct, the tabular 
error of Bouvard's tables in geocentric longitude at the end of 
1879 is — 18"7, and in ecliptic polar distance — 1 1"*2, equivalent 
to 21^*9 between the old and new tables. Though the tabular 
error of Bouvard appears to be increasing at present, we should 
hardly expect so great an increase as 10'' in the interval between 
Dec, 1878, and Dec, 1879, but I think we may assume that the 
large difference between the two calculations for the ist Jan., 
1880, is partly due to small outstanding errors of the new tables. 
Mr. Gill : I think in connection with this difference between 
the tabular places of Bouvard and the observations at Greenwich, 
there are some curious points which have been raised by Le Ver- 
rier. It was found that there was a difference of about j^ between 
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the places of the planet, as given by Le Verrier's tables, and the 
actual places as observed at Greenwich. The tabular errors of 
Le Verrier's tables were also confirmed, in precisely the same 
amount, by observations at Paris, and after the fullest considera- 
tion of the matter, Le Verrier arrived at the conclusion that 
either the laws of gravity were wrong, or that the observations 
both at Paris and Greenwich were wrong, and he came to the con- 
clusion that owing to the presence of Saturn's rings, and the 
consequent difficulty of observing transits of the limb of the ball, 
it was more probable that the meridional observations were wrong 
than that the tables were wrong. I hardly think that so very 
large a discordance between the actual places and the observed 
places is likely to exist with meriodional observations, and it is 
to be regretted that some independent method of determining 
the position of Saturn is not devised, such as heliometer measures 
between the planet and stars, which would be independent of any 
such errors, because the distance of the centre of the planet could 
be derived from measures of the distance of stars from the ex- 
tremities of the ring and from the limbs without the possibility 
of an error larger than a fraction of a second of arc. 

Mr. Nelson : There is one thing which may be said with 
regard to Le Verrier's remarks, viz., that he omitted to take into 
consideration what are called the terms of long period with regard 
to both Saturn and Jupiter. These make a difference of two or 
three seconds of arc for Mars. But Le Verrier omitted them, on 
the hypothesis that they were insensible. But they have been 
shown not to be insensible for Mars, and if they are not insen- 
sible in the theory of Mars they will not be insensible in the 
theory of Saturn and Jupiter, and therefore it is quite possible 
that there may be terms of perhaps 20 years for these large planets, 
which may produce sensible irregularities^ which have never yet 
been calculated. 

Mr. Neison was then called upon to show a diagram of the lunar 
region about Hyginus. He said: I have to bring before the 
Society to-day something which is perhaps more generally inter- 
esting than the usual run of my communications. At the last 
meeting Lord Lindsay read a paper in which he drew attention to 
some remarkably sudden changes which take place in the appear- 
ance of the surface of the moon, when seen under very low 
illumination. The paper is not yet published, but so far as I can 
see the report in the Astronomical Register expresses very much 
what was said. This is the report: *'Lord Lindsay showed a 
series of drawings of the area about the lunar crater Hyginus, 
from which it appeared that many small craters and markings 
upon that part of the lunar surface are only visible for a very short 
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time when near the terminator. He showed drawings which had 
been made by Dr. Gopeland bt/ way of caution to those observers who 
seem inclined to comider that because a crater or lunar marking had 
net been noted before, it must therefore be a new formation,'^ I think 
that this pats rather an incorrect interpretation on what a seleno- 
grapher would call a new formation. Nobody who is in the 
habit of looking at the moon would say that because they saw 
an object for the first time it must be a new formation. Near 
the terminator everybody knows that there are to be seen a 
great many such objects, which appear and disappear very 
rapidly, but they are not in the habit of regarding them as new 
formations on the surface of the moon. I have here a drawing 
made on rather a large scale, showing the surface of the moon all 
round the lunar crater Hyginus. Some of the smaller details are 
made rather more distinct than they really are. It shows a con- 
siderable number of small ridges and objects, and is drawn from 
my own observations made in 1874 and 1875. The small ridges 
running across are low objects, probably not more than 30 or 40 
feet high, and perhaps three or four miles broad, so that the slope 
must be very gentle ; but when these objects are seen close to the 
terminator they cast a shadow for an hour or two before sunset. 
A person for the first time seeing such a shadow might say, 
"There is a great black crater," whereas in fact they would be 
looking at a dimple on the surface. Those well accustomed to 
study the moon know these appearances well, and would never 
dream of taking any account of any changes of the kind, knowing 
that at sunset everytMng alters in appearance. In this case we 
have a new crater appearing in a part of the moon which has been 
attentively studied and drawn 10 times by Schroter, a similar 
number of times by Lohrman, and on 15 occasions by Schmidt, 
They observed it attentively ; all these little hills and ridges are 
. given by them, and they all pretty well agree in what they saw, 
but though they saw several small craters they saw no large crater 
such as I am about to show. A year ago a German astronomer 
who had frequently observed this region thought one night that 
he saw something extremely exceptional, which he had never seen 
before — a large black crater, which he described as nearly as big 
as this. [Here Mr. Neison pinned a black cardboard representa- 
tion of the new crater upon his drawing.] He watched again the 
following month, and saw it again, and he looked at the third 
lunation, and saw it so clearly that no one could overlook it. 
Then he wrote to Dr. Schmidt, and asked him to look out for it. 
And Schmidt looked out for it and writes, '' Yes, there it is ; I 
have never seen it before. How is it that we see it now only 
for the first time ? It is there in the most conspicuous manner, 
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it must be sometliiDg new." For my part I have obserred thift 
region in 1874, 1875, and 1876 with great care, and I never saw 
the crater. When I heard of it I thought there must be some 
mistake, but on hearing that more than one person had seen it, I 
came to the conclusion that if there was such a large black crater 
there it must have been formed since I observed the district. I 
have not seen it, and to this day I have not seen it. 8ome astro- 
nomers say, " It is there/' but I cannot say it is. All I say is 
that if it is there it is new. Now there have been objections 
raised to such a course of argument. There are two classes of 
astronomers, one class say there is no new crater. Mr. Proctor, 
for example, says, ** There is no new crater there, for I can see one 
where Klein's crater ought to be in the photographs of lo or 15 
years ago." There is another class who, for a different reason, 
say that it is not new. They say it is not new because it does 
not exist there now. (Laughter.) It is rather hard to reconcile 
these two classes of criticism. My evidence only goes to show 
that if there is a deep crater three miles in diameter there, it must 
in all probability be new. You see on this drawing small details 
which are very difficult to see without a good telescope, and it is 
not likely these would have been drawn and yet a large object 
in their midst should have been overlooked. 

Mr. Common: What age was the moon when that drawing 
was made ? 

Mr. Neison : It represents the region 1 2 hours before sunset. 

Mr. Common : We have had several diagrams showing the 
crater very much nearer the two smaU craters above. This is the 
first time I have heard that it was near the spiral mountains. I 
have been given to understand that it was half-way between 
Hyginus and the spiral mountains of Madler. 

Mr. Freeman : I should like to ask what is the comparative 
height of the central portion of the ridge of mountains appearing 
on the drawing with a sort of ring in the middle. Is the ring in 
the middle higher than the ridges surrounding it, because I think 
there is a possible explanation of the appearance, if the central 
ring is loftier than the ridges around ? 

Mr. De La Bue : I should like to ask whether this new crater 
is visible in Mr. Butherfurd's photograph which hangs against 
the wall ? There may be a possible explanation of its being in 
the photograph, and yet not being seen. For example : — ^At the 
time of the eclipse in i860 there w^ one very high prominence 
— *'the bomerang" — ^which was perfectly invisible to all the 
observers, and yet was photographed by me. A slight differ- 
ence of tint may be delineated by the actinic rays and still the 
object may not be visible to the human eye. With a different 
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Bennbility to partieular rajs, one person may see an object wHile 
another may not. It is as well to take into consideration all 
these possible contingencies. 

Mr. Ohristie, after describing the difiPerence between the various 
drawings and a photograph taken by Mr. Butherfurd, said: I found 
a great difficulty in finding out what is the position of this supposed 
new crater. In Dr. Klein's map it is not quite as Mr. Neison 
has placed it, and in the photograph of Mr. Butherfurd there is 
a br^ht spot shown at that place, which has a dark shadow on 
one side of it. Indeed, there are two such spots which might 
agree fairly well with Dr. Klein's crater. Dr. Klein in his diagram 
does not draw the crater anything like so large as Mr. Neison has 
represented it. 

Mr. Bidder (producing a section of Dr. Schmidt's map) said : 
That if the drawing of Mr. Neison accurately represented that 
part of the moon, the map certainly did not ; and he asked 
whether it was possible to reconcile the two. 

Oapt. Noble : When the announcement of Dr. Ellein's discovery 
was first made, I examined this region of Hyginus in order to 
see if I could detect signs of the new crater, but I failed to 
do so ; and I let the matter drop until I had a communication 
from Mr. Birt, who asked me if I would look at the moon again 
and make a drawing, which I did on the 2nd of November. Mr. 
Birt used the materials I sent him for an article in the English 
Mechanic, and I am compelled to refer to that paper for the 
details I supplied him with. It seems that on the 2nd of 
November I made a drawing of the whole of this region, and I 
am bound to say that, though I veiy carefully looked for it, I 
failed entirely to see a glimpse of the crater. I made one obser- 
vation which may be of a certain amount of value. Bunning 
the micrometer wires over these rills and small craterlets I 
measured the angles subtended by some of them. (Oapt. Noble 
then mentioned some of his measures, which did not seem to 
correspond to Mr. Neison's drawings.) I happened to be writing 
to Mr. Ward, of Belfast, (the man who saw with his wonderful 
eye the two satellites of Uranus with a j\,-^jy telescope) and I 
asked him if he would look at this region in the moon and com- 
municate the result to me. He wrote ^le giving his measures, 
and I sent on his letter to Mr. Birt which he has also utilised. 
Mr. Ward gives some details which are exceedingly interesting, 
inasmuch as they enable anybody to check at once his observation 
of this crater. At all events, there are great discrepancies 
between the drawings, and I have failed to see anything like the 
new crater myself. 

The President: I think the Society will be thankful to Mr. 
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Nelson for having bronglit this matter forward. I do not feel as 
crushed as I expected to be when Mr. Neison got up ; indeed, I 
think Mr. Neison has rather added to the force of what I said, 
viz., that great care should be exercised by anybody who thinks 
he has found a new feature on the moon. (Hear, hear.) 

Mr. Gill suggested that Mr. Neison should have told the Society 
what he had himself seen instead of what other people had seen. 
He supposed that Mr. Neison had looked for the crater when it 
was under faTourable conditions of illumination ; and asked why 
some positive evidence had not been brought forward by Mr. 
Neison. 

Mr. Neison replied to Mr. Gill, that he had taken every 
opportunity since last April to try and see the crater, but the sl^ 
had been too cloudy for the purpose except on one night in 
August, and then a shadow came over the place where the new 
crater ought to be. In regard to Mr. Ward's measurements, he 
(Mr. Neison) had calculated where the new crater ought to be 
according to them, and it came within an eighth of an inch on his 
diagram of the place where he (Mr. Neison) had put it. Oapt. 
Noble in placing the crater in another part of the drawing had 
forgotten the large scale of the drawing. With regard to the 
height of the mountains and the ring; the ring was lower 
than the surrounding ridges. The ring was about 500 feet high, 
and the surrounding ridges about 1,000 feet. Mr. Bidder had 
drawn attention to Schmidt's map, but that pnap had been repro- 
duced in a very imperfect manner, small objects having been 
reproduced as conspicuously as large mountains. Oapt. Noble 
had looked for the crater on November 2, the same night as Mr. 
Pratt and Mr. Baxendale had seen it, and yet he did not see it as 
they did. With regard to Lord Lindsay's paper — or rather the 
report of it — ^he did not wish to reply to the paper itself, but 
simply to point out that such sudden changes of appearances as 
were referred to were no more than might be expected by anyone 
accustomed to observe the moon. 

Dr. Wentworth Erck was called upon to explain a new bichromate 
battery, which he said ^ave a current as strong as a Grove's cell. 
The internal resistance was less and the current was constant. This, 
however, could be increased or brought down to a Daniel's cell, 
and it was under perfect control, and always ready at a moment's 
notice. Another peculiarity was the extraordinary extent to 
which he could dilute the bichromate solution^ and yet get a 
strong current. The solution might be supplied at the rate of 
six ounces per hour. It was allowed to flow past a zinc plate, 
placed in a leaden trough having carbon sides. 

Mr. Gill asked whether polarization was prevented. 
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Dr. Erck : With a flow of six ounoes per hour the polarization 
is practically nothing. 

Mr. De La Bae asked what test had been made of the constancy 
of the current. 

Dr. Erck replied that he had tested it with a tangent galvano- 
meter, but if the flow was stopped it did not remain constant. 

Mr. Banyard asked whether a considerable alteration in the 
rate of the flow made only a small difference in the intensity of 
the current. 

Dr. Erck : The strength of the current varies with the strength 
of the solution. But only very slightly with the rate of flow. 

Mr. Ladd said as far as his experience went bichromate cells 
were far from being constant. He found the most constant cells 
were those which held a good deal of solution with considerable 
depth below the plates. 

The President said his experience had led him very much to 
the same conclusion as Mr. Ladd had arrived at, and he had given 
up the use of bichromate batteries. At the same time he under- 
stood that with the solution constantly changed, as was done in 
some laboratories in Germany, by having the battery on a shelf 
with a dripping bottle above, the battery may be kept moderately 
constant. 

Dr. Erck replied that if Mr. Ladd had no experience with 
his form of battery, his experience with other cells had nothing to 
do with the question. . With regard to having a great quantity of 
solution below the plate, in some experiments he had a depth of 
14 inches, and had found it would not do, because the sinking of 
the deposits was counteracted by the heat which stirred them 
up from the bottom. 

Mr. Banyard read a note by Prof. Asaph Hall On Eyperion, the 
acUdlite of Saturn, Prof. Hall intends to make a specisd study of 
the perturbations of this satellite. Owing to the eccentricity of 
its orbit, and its near approach to Titan, he hopes to be able to 
determine from a discussion of its perturbations a better estimate 
than has hitherto been obtained of the mass of the rings. 

Mr. Plummer said he wished to make some remarks with refer- 
ence to the discussion which took place at the last meeting with 
regard to the phenomena observed when stars are occulted by the 
moon. About 50 years ago Sir James South read a paper before 
the Society in which he carefully examined all the cases of pro- 
jection of stars upon the moon's limb, and he discussed the 
hypotheses then current as to the explanation of the phenomenon. 
He thought that Sir J. South had succeeded in exploding them 
.all^ but in spite of that some one or other of these exploded 
hypotheses were again and again brought forward to explain what 
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has been seen. At the last meeting one observer referred to the 
colour of the stars as being the cause of projection. That is one 
of the hypotheses which Sir James South investigated, and threw 
away as utterly hopeless. Then there was the hypothesis which 
was referred to by Mr. Gill, namely, that the star disappeared at 
the portion of the moon's limb where there was a deep valley, and 
that together with the refraction of the lunar atmosphere might 
cause a projection upon the limb. In order to dismiss this hypo* 
thesis it was only necessary to say that it would be extremely 
strange if a valley always happened to be in the right position on 
the lunb. He had considered the subject for some yeftrs, and his 
theory was that the apparent projection upon the limb might be 
accounted for by refraction of the light through a lunar atmosphere. 
The moon's surface would become heated, and the light from the 
star might be refracted under circumstances somewhat analogous 
to those which exist when a mirage is seen. The lunar limb 
would thus appear to be raised above its real place, and the star 
would appear to enter the limb. This would account for a pro- 
jection which he had on one occasion observed at the dark limb. 

Mr. Dunkin said : I rise merely to make a remark on the 
observation of Mr. Plummer, which is reaUy a veiy important 
one, for he speaks of a star projected on the dark limb. I can 
hardly imderstand how this is possible. As an old observer I have 
watched many occultations on the dark limb as well as at the 
bright limb ; but I have never been fortunate enough to see any- 
thing of the kind either when the dark limb has been invisible 
or when it has been iUuminaW by earth shine. 

Mr. Plummer : The observation of such a projection on the 
dark limb is by no means unique ; a similar projection is men^ 
tioned by Sir James South fifty years ago. 

Mr. Banyard said he could not understand Mr. Plummer's 
theory. If there were any mirage phenomena within the lunar 
atmosphere they would be much fainter than upon the earth, for 
the intensity of a reflected image is proportional to the difference 
of the refractive indices of the media at the bounding surface of 
which the reflection takes place— mirages upon the moon would 
not, therefore, be comparable in brightness with terrestrial 
mirages. 

Mr. Ohristie : With regard to the projection on the bright limb 
of the moon, there is no difficulty in explaining such projections 
on the theory of the Astronomer-Boyal ; but with regard to the 
dark limb I fail to see how Mr. Plummer's mirage theory can 
possibly explain the projection, because the dark limb is not 
heated, and there could therefore be no abnormal heating of the 
atmosphere. 
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Oapt. Noble said he could not help thinking that the excellence 
of the telescope had a good deal to do with the phenomenon 
observed, and that personal equation also has something to 
do with it. He had observed a great many occultations, and 
never in his Hfe saw a projection on the moon, either at the 
bright or dark limb. He had, however, observed a star disappear 
and reappear at a point where there were inequalities on the 
moon's limb. 

Mr. Plummer said in reply : I am afraid I misled Mr. Banyard. 
I did not intend to spes^ of reflection when I said the pheno- 
menon was like a mirage. The cause of the phenomenon I should 
have said — that is, the heat of the surface — ^piroduces a difference 
of refraction, not of reflection. As to Capt. Noble, I can only 
recommend him to read Sir James South's paper, for he has 
brought forward two of the hypotheses which Sir James has 
demolished. 

Mr. Downing read a paper On the Reduction of North Polar 
Distances of the Melbourne Catalogue, 

Mr. Gill: I wish io remark with great emphasis upon the 
important work Mr. Downing is doing. No one can read his last 
paper without seeing the great labour and care he is bestowing. It is 
only those engaged in such reductions who can appreciate his 
work. It bears upon a matter which is of the highest import- 
ance, namely, upon the tables of refraction now in use. In the 
last Greenwich annual catalogues we have a correction to Bessers 
refractions which seems to be doubtful. The tendency of these 
discussions is to encourage the belief that the old tables were 
nearer the truth. 

Mr. Christie said : I agree with Mr. Gill aa to the importance 
of Mr. Downing's work. With regard to this question of 
refraction ; I think Mr. Gill is a little anticipating in speaking of 
tljie last Greenwich catalogue. The old refractions are used up to 
1868. I quite admit there are certain discrepancies between the 
different catalogues, which suggest a cause of anxiety as to astro- 
nomical refraction, but that is a question which can only be settled 
satisfactorily by referring to the southern observatories, because 
there are difficulties about the observations of circum-polar stars 
which make it difficult to deduce the refractions with absolute 
certainty, so that Mr. Downing's discussion is very valuable. 
Both his papers seem to show that the old refractions, as used in 
the flrst seven-year catalogue, and also in the second seven-year 
catalogue, sensibly represent the observations made in the southern 
observatories at the Gape and at Melbourne, and that seems to 
me a very important matter. 

The meeting adjourned at ten o'clock. 
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REVIEWS. 

Ueber Schmidts neuen Stem im Schwan, By Dr. Oswald Lohse. ^ Be- 
printed from the Monatsbericht der KSnigL Akademie der Wissen- 
schaften, Berlin. 1878. 

The remarkable variable star in Gjgnus (RA. 2ih. 36m. 50*41 s., 
N.P.D. 47° 43' 2i'*5 — 1876-0) was first observed by Dr. Schmidt in 
Athens at about a quarter to six on the evening of the 24th Nov. 1876. 
He described it as very yellow and rather brighter than f| Pegasi — that 
is, as being of about the third magnitude. After the evening of the 24th 
the star appears to have remained about the same brightness till the 
27th of Nov., and then to have diminished very rapidly. 

The star wa& not observed by Dr. Lohse till the 5th of Dec., 1876, when 
he examined its spectrum with a direct-vision star spectroscope upon the 
Berlin 9-inch refractor. The spectrum consisted of seven bright lines 
upon a background of continuous spectrum in which were broad absorp- 
tion bands. By far the brightest line was one in the red. Dr. Lohse 
identified this fine with the C of the hydrogen spectrum. Above the G 
line was a broad dark space and there was a similar dark absorption band, 
or interruption of the continuous spectrum, above the A line, which he 
refers to as the F line. 

Owing to a continuance of bad weather the spectrum was not again 
well observed till the evening of the 14th December. The brightness of 
the star had in the meantime decidedly decreased, but the same bright 
lines were seen standing out with rather greater contrast on the continuous 
spectrum than on the 5th of Dec, and the absorption band in the blue ap- 
peared rather more striking than before, by reason of Its intense dark- 
ness.* 

On the 23rd of Dec. there was about half an hour of clear weather, and 
the star was again observed. Judged of by the neighbouring stars it 
seemed not to have decreased in brightness, but the spectrum showed the 
same bright lines, apparently fainter, and the continuous spectrum seemed 
decidedly fainter than before. 

On the 26th Dec. the red line appeared to again decrease in brightness, 
and the absorption bands seemed also to have increased in breadth and 
darkness. On the 27th Dec. Dr. Lohse estimated the magnitude of the 
variable to be 6*6. 

On the 1st of Jan., 1877, the star had but slightly decreased in magni- 
tude, but the brightness of the red line had greatly decreased, and the 
continuous spectrum below the red line had entirely disappeared. The 
red line consequently appeared isolated from the rest of the spectrum, by 
the absorption band above it. The absorption band in the blue was also 
still very marked. 

During January and February tlie decrease in brightness was not con- 
tinuous, but on the whole the lines towards the red end of the spectrum 
appeared to fade most rapidly. 

On the 1st of March. Dr. Lohse estimated the magnitude of the variable 
as 8*5 only, three bright lines were then visible in the spectrum, of which 
the brightest was the nitrogen line in the blue. 

The observations of Dr. Lohse do not continue beyond the ist of March, 
1877, but it will be remembered that on the 2nd of Sept, 1877, Lord Lind- 
say, observing with his 15-inch achromatic^ at Dun Echt, found that the 
continuous spectrum and all the bright lines but one had disappeared. 
On carefully determining the wave length of the remaining line, it was 

* Durch ihre intensive Dunkelheit bemerklich. 
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foand to coincide with the well-known nebula line '00050Q4 m m. Since 
Sept., 1877, there has been no other outburst of bright lines, and the star 
still gives a single bluish monochromatio image. 

Certain theorists frequently refer to the red stars as if there could be 
no doubt that they were cooler than blue and white stars, but the abore 
observations show that after a gaseous outburst a star may cool down from 
red to blue. The general law, confirmed by Schmidt, Birmingham, and 
Webb (all of whom have paid special attention to red stars), is that the 
red variables (and most of the red stars seem to be variable) grow paler 
as they increase in magnitude, and become more ruddy as they ag^in 
decrease towards their minimum. There appears, in fact, to be no con- 
nection between the colour of a star and its age in the universe, and the 
assumption which has recently been made with regard to the breadth of 
the calcium line in the spectrum of Vega, corresponding to a higher . 
temperature than the solar temperature, is probably quite groundless. 

Six Monthg in Asceruion : an unscientific account of a scientific expe- 
dition. By Mrs. Gill ; with a map; London : John Murray, 
Albemarle Street. 1878. pp. liv. 285. 9s. 
In the introduction Mr. David Gill gives a good popular history of the 
attempts to determine the sun's distance from Aristarchus to the present 
time. The final result of his own very successful observations of Mars 
at Ascension is looked for by astronomers with much interest. The 
reductions, we learn, are far advanced, and they promise a result of very 
great accuracy. The companionship of his wife, besides contributing in 
various ways to the success of the expedition, has been the means of our 
possessing an account of all its details of very considerable interest, both 
to star-gazers, and those who are little informed of the many curious 
things to be seen in this little volcanic island, with its area of 38 square 
miles, and no land nearer than St. Helena, 800 miles oS. A chapter is 
devoted to St. Helena— one of our own memories of bygone days— where 
a little of the debris of Halley's observatory still remains, and that of 
Johnson, now the artillery mess-room, might suggest a parody of the lines 
of the Persian poet on the vicissitudes of human affairs : 
** The spider holds the veil in the palace of Gsesar, 
The owl beats the kettle-drum on the dome of Afrasiab." 
For now — 

Wine-glasses and decanters have replaced the transit, 
Billiard balls rattle beneath the dome of Johnson. 
The governor of St. Helena, Mr. Janiscb, a descendant of Encke, the 
well-known German astronomer, and himself an enthusiastic amateur in 
astronomy, gave a cordial welcome to Mr. and Mrs. Gill ; and at Ascension 
Captain Pnillimore, the naval commandant, supreme in the island, was 
very kind and useful. The observatory was finally established in a little 
harbour named by Captain Phillimore *** Mars Bay,*' an interesting spot 
to any astronomer who may hereafter visit Ascension, as the place where 
Lord Lindsay's fine heliometer under the skilful management of Mr. Gill 
did such good work. Here is a description of the heavens on a fine 
night : — *^ Sitting that first evening after sunset in the verandah which 
looked upon our novel croquet lawn, we could speak of nothing, think of 
nothing, but the beauty of the heavens. Though Ascension was barren, 
desolate, formless, flowbrless, yet with such a sky she could never be 
unlovely. The stars shone forth boldly, each like a living fire. Mars 
was yet behind Cross Hill, but Jupiter literally blazed in the intense blue 
sky now guiltless of cloud from horizon to zenith ; and thrown across in 
graceful splendour, the Milky Way seemed like a great streaming veil 
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woYen of golden threads and sparkling with gems. The Southern Cross 
*--a poem in the heavens — shone out a bright welcome to us, while our old 
friend the Great Bear still kept faithful watch in the north over our 
wanderings. How strengthening and restful, after fatigue and petty 
worry, is such an hour I One forgets to be careful and troubled about 
many things, and the soul trembles with its load of love and gratitude 
to Him who * made the stars also.* '* (p. 56.) 

The following is an account of the work on the critical night of the 
opposition :—^ I now took the watch for the morning. The first hours of 
my waiting promised well, but before i a.m. a tiny cloud, no bigger than 
ft man^s hand, arose in the south, and I called my husband to know what 
he thought of it On this, the night of opposition, the planet would be 
in the most favourable position for beginning morning observations abQUt 
2.3a Now it was but 12.50, and the question came to be — shall some 
vcdue of position be lost, so as to g^ve a sweater chance of securing 
observations before the rising cloud reach the zenith, or shall we wait, 
in the hope that this cloud has ' no followers*? Being a Scot, and fully 
appreciating the motto of the Eirkpatricks, *I mak siccar,' David began 
work at once in a break-neck position with the telescope pointed but a 
few degrees west of the zenith. How my heart beat, for I saw the cloud 
rise and swell, and yet no silver lining below. I dared not go inside the 
observatory, lest my uncontrollable fidgets) might worry the observer, 
but sat without on a heap of clinker, and kept an eye on the enemy. 
Five, ten, fifteen minutes ! when David called out, ' Half-set, finished — 
splendid definition - go to bed I ' Just in time, I thought, and crept off 
to my tent, thankful ror little and not expecting more, for one arm of the 
black cloud was already grasping Mars. My husband would, of course, 
remain in the observatory for the rest of tne night to watch for clear 
intervals, while I was expected to go to sleep. But how could I ? I 
took up a book and tried to read by the light of my lantern for a few 
minutes; then I thought to myself, *Just a peep to see whether the 
cloud promises to clear off.' I looked forth, and lo ! no cloud ! I rubbed 
my eyes, thinking I must be dreaming, and pulled out my watch, to make 
sure I had not been asleep, so sudden was the change. No I truly the 
obnoxious cloud had mysteriously vanished, and the whole moonless 
heavens were of that inky blueness so dear to astronomers. Mars now 
outrivalled Jupiter in ruddy splendour ; Orion had flung abroad his 
jewels like hoar-frost; the rleiades glittered in such bewildering multi- 
tude, that it seemed as if the lost Pleiad had returned with a train of 
shining followers from some other system. * Like fire-flies tangled in a 
silver braid,' they shone with a soft beauty ; and everywhere, above and 
around, myriads of stars dazzled the sight 

'* While my eyes drank in this beautiful scene, my ears were filled with 
sweet sounds issuing from the observatory, * A, seventy and one, point 
two seven one ; B, seventy-seven, one, point three six eight,* &c. Let 
not anyone smile that I call these sweet sounds. Sweet they were 
indeed to me, for they told of success after bitter disappointment ; of 
cherished hopes realised ; of care and anxiety passing away. They told 
too of honest work honestly done — of work that would live and tell its 
tale, when we and the instruments were no more ; and, as I thought of 
this, there came upon me with all their force the glowing words of 
Herschel — *When once a place has been thoroughly ascertained, and 
carefully recorded, the brazen circle with which that useful work was 
done may moulder, the marble pillar totter on its base, and the astronomer 
himself survive only in the gratitude of his posterity ; but the record 
temains, and transmses all its own exactness into every determination 
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which takes Ht fbr a groundwork/ Happier hours I never spent 
than those early morning ones under the beautiful heaven ; for in help- 
less restlessness t had a^ain taken up my position on the clinker. The 
night was unusually stiU, and outside the observatory there was not a 
sound save the gentle flapping of the tents — like the wings of passihg birds, 
and the continual murmur of greeting from the waves as they met the 
shore. Time passed unconsciously, for I was giving my imagination full 
play, and when I heard the observatory dome shut, I could hardly believe 
that 1 had been dreamine on a rock for three hours. The awakening 
was as pleasant as the oream had been. David was radiant, and no 
wonder I All our previous disappointments, fatigue, and anxietv were 
forgotten in the good fortune of to-nieht, and now we might rest." 

Irrespective even of astronomy, this is a very pleasant and enter- 
taining book (we only wish it had some illustarations) ; its readers, and we 
trust they will be many, will enjoy the sparkling narrative, and will feel 
obliged to the amiable and accomplished Scotch lady whose pen, dipped 
as it were in the phosphorescence of the ocean, so vividly brings before 
ns the incidents of human life and the marvels of nature in a strange and 
distant island. 

CORRESPONDENCE. 



N.B.—- We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTEONOMIOAL REGlSTEE. 



ITAMiJS OF MARKINGS ON MARS. 



As Mr. Banyard refers to the names in my chart of Mars, I 
may as well mention that they were given for my own convenience 
only^ I drew a chart of Mars in 1867, to illustrate a work I 
was then writing. Knowing I should want to refer to different 
features, I gave names to them ; letters would not have suited 
my purpose. 

I suppose there is some meaning in Mr. Sadler's remark about 
the "social" aspect of "the plan of christening continents, &;c., 
and its unfairness as anticipating the verdict of posterity," but 
t do not know what that meaning is ; nor can I fathom the signi- 
ficance of his humorous remarks (at least, I suppose they are 
humorous) about putting a price on the Martian continents 
and Seas. It certainly has never occurred to me that any one 
would either be in the least pleased at my attaching his name 
to a Martian feature, or in the least concerned because I did not 
happen to do so. 

Thei-e is nothing to prevent those who observe Mars in a 
practical way — not many, I fear — from using letters or numbers, 
or any other method of indicating the planet's features which 
Bfkay seem good to them* My nomenclature, as amended by Mr. 
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Green, soits my own purpose yeiy welL If another plan equally 
conrenient comes into vogue, I can readily adopt it. At present, 
however, I have reason to believe that thousands more of those 
whom I address have become familiar with my names than are 
likely even to hear that other methods of nomenclature have 
been proposed. But I do not ask any one to adopt names which 
I only invented for my own convenience. It would not be 
reasonable. 
January 2, 1879. EICHD. A. PEOOTOB. 



NOMENCLATURE OF MARTIAL MARKINGS. 



Sir, — ^I am glad to see in your last number that you seek for 
opinions of your correspondents upon the best method of naming 
the objects which may be observed on the planet Mars. 

It is a great pity that the nomenclature of Madler (1830) has 
not obtained more support. Mr. Banyard in his letter points oat 
that since that time Elaiser, Proctor, Terby;, Flammarion, and, 
lastly, Schiaparelli, have in their turn named and re-named the 
salient features of the planet. I would suggest that we return to 
the method of Madler, which was continued by Kaiser in 1862, 
namely, to designate the markings by the letters of the alphabet 
in capitals, subdividing these by small letters where necessary. 
This principle of notation, as Mr. Marth says, is the most simple 
and the most practical. 

Failing this, let us have recourse to the Mythological Dictionary, 
and if we are careful to select the names of male characters we 
shall not be intruding on the property of the Minor Planets. 

The system which now obtains is the worst possible. 

The markings on a planet are international scientific property, 
and the instances we have on earth, such as Smith's Sound, 
Hudson's Bay, &c., cannot hold good, the world being in such 
cases content to accept the nomenclature of a nation, as defining 
a certain portion of its possessions. 

To sum up, then, I think that whatever system is adopted, it 
would be well that it should be done with unanimity on the part 
of astronomers : let us have the adhesion of Germany, France, 
Bussia, Italy, and America, and then there may be some certainty 
as to the success of the nomenclature. 

Haigh Hall, I am. Sir, your obedient servant, 

Wigan: 79.01.17. LINDSAY. 



Dear Sir, — ^I hasten to reply to your letter, and give you my 
opinion on the subject of the nomenclature of the spots on Mars. 
I do this as briefly as possible, in order that my letter may reach 
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yoti in time for the February number. My views chiefly relate to 
the most useful course to follow, in order to promote the advance 
of areography. i. The chart of Mars is yet only in outline, and 
the time is not yet come for adopting a definite nomenclature. 
An entirely new nomenclature of any sort would only create con- 
fusion in the study of the planet, of which we have still only a 
rough draft. 2. In this view it would be well to confine ourselves 
as much as possible to the names, unfortunately too numerous^ which 
already exist, excepting the addition of some which might be 
judged necessary, 3. Whilst still adopting the nomenclature of 
Mr. Proctor, as provisional, with such modifications as are 
absolutely necessary, we should be occupied exclusively at present 
in the preparation for the study of the planet in 1879, ^'^^ ^^ 
clearly determining the doubtful points arising from the preceding 
oppositions. This preparatory study is unhappily at present very 
far from being advanced, attention having been diverted from it 
by the question of charts and names.* 4. We must apply our- 
selves above all to verify the positive observations of M. Schia- 
parelli, whose chart if it were verified would constitute the 
greatest step made by areography for many years. 5. I embrace 
this occasion for earnestly inviting M. Schiaparelli to continue 
without intermission his observations during the future opposi- 
tions, in order to enable him to complete his study in what 
relates to the northern regions of the planet. 

Louvain : Yours truly, 

Jan. 20, 1879. ^^r. F. TERBT. 

A PLEA FOR OLD NAMES. 



Dear Sir, — Having read the letters in your January number, 
recommending a new system of nomenclature for the markings on 
the planet Mars, I desire to make an earnest protest against change. 
The present names have been in use for many years, they are to 
be found freely in the publications of the Eoyal and other astro- 
nomical societies, and have been accepted by a large number of 
workers at the Martial surface. 

There may be a variety of opinions as to the propriety of em- 
plo5ang the names of living observers, but names of some kind are 
a great convenience, and serve the purpose of identifying the various 
portions far better than any resemblances, numerals, or letters, 
that could be devised. 

■ _ I, ,11 1^^ I I — * 

* Note. — If the greater part of the observers had been willing to mani- 
fest the same confidence in me after the opposition of 1877, as before, by 
communicating to me their observations, I would have prepared a list of 
doubtful points for 1879, as I did for 1877. It is doubtful whether such a 
work can still be done before the next opposition. 
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No one will argue that the names Schroter, Laplace^ Kaiser, 
&c. are unsuitable, but sbme may prefer that no names, however 
closely connected with the advancement of the theory, on the 
delineation of the surface should appear, but an objection to the 
use of names, as opposed to the custom or spirit of astronomy, is 
utterly untenable after their profuse employment on the maps of 
the moon. 

The names Kaiser Sea, De La Bue Ocean, or Dawes forked bay, 
are as familiar as household words to those who employ either 
pen or pencil in this cause, and an affection for old names is at 
least an excusable weakness. I would rather call the Kaiser Sea 
by the name of that eminent astronomer and admirable draughts- 
man than by any set of numerals or X Y Z's that could be invented. 
And as to Dawes' forked bay, it was the special wish of that keen- 
sighted lover of the telescope that his name should be connected 
with the discovery of its duplicate character, considering it rather 
a feat of seeing, even for his well-trained eye, and Dawes' forked 
bay it will ever be to me, and I trust to all who respect his 
memory. 

Begretting that various maps and different names should exist, 
I take this opportunity of objecting to any increase in theit 
numbers. 

I remain, dear Sir, yours very respectfully, 

NATHL. E. GBEEN. 



LUNAR OBJECTS FOR JANUARY. 



As suggested by Mr. Birt, I have lately carefully observed the 
light streaks from Proclus. I was able to trace two of the main 
streaks to the outside of the walls, the others took their rise from 
a circular gray border surrounding the crater. Their direction, 
though not always straight, did not appear to be disturbed by 
objects on the Mare Crisium. In two instances a bend was 
observable, once when passing between two craters, once when 
passing hilly country, also one streak terminated at Picard. 

I shall be glad to receive communications from other observers. 

The Lodge, Olapham Boad, T. P. GBAY. 

Bedford. 



JUPITER'S SATELLITES. 



Sir, — For the past two-and-a-half opposition periods I have 
been carefully watching the relative brilliance of these little 
bodies, and during that period have made observations on 200 
occasions, obtaining 175 of L, 180 of 11., 192 of III., and 191 of 
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IV. Accepting the sizes (measured) whick have been obtained 
by others, the results are briefly as follows ;— • 

Relative mean brightness lH., I., IE. , IV. 

„ reflective power ... 11., I., III., IV. 
variability IV., 11., L, IIL 

Entering more into detail I will take each satellite separately and 
in order. 

Satellite I. is decidedly brightest in the W. inferior quadrant ; 
there is very little difference between the other three quadrants 
which follow in succession E. — , E. + , and W. + . It appears to 
be least variable in the W. + quadrant, and most in the E. — , 
The phenomena relating to the appearance of this satellite seem 
to be gradually retrograding round its orbit, as if it revolved on 
its axis in a period a very little less than its orbitual revolution. 

Satellite II. is decidedly brighter in the E. than in the W. 
part of its orbit, the relative brightness of the four quadrants 
being E. — , E. + ; W. +, W. — . It is very variable in all parts 
of its orbit, especially in the E. inferior. 

Satellite in. is decidedly brightest in the E. + , and faintest 
in the E. — quadrant. It is most variable in the E. + > and least 
in the W + quadrant. 

Satellite IV. is much the brightest in the W* + quadrant, 
the brilliance increasing successively through E. + , E. — , W. — , 
to W. + . This is by far the most variable satellite, seeming 
sometimes less than lo mag., and at others more than 6 mag., 
but there seems very little, if any, difference in this respect among 
the four quadrants. 

In the above the sign + and — invariably indicate superior 
and inferior respectively. 

On one occasion IE. in the E. — quadrant much surpassed the 
mean brilliance of m., whilst on another III. in the W. — quad- 
rant was lower than the mean of II. 

It will be noticed that there are some differences in these re- 
sults as compared with those published in the Comptes Eendus, 
July 19, 1875, by M. Flammarion. 

FRANK 0. DENNETT. 

10, Terminus Terrace, Southampton : 
Dec, 16, 1878. 



Erratum in Jan. No. — ^Page 22, line 25, for Sepalius read Semptltus. 

Books Received. — London Science Class Books — Practical Physics — 
Elementary Geography. Longmans & Co. 1879. — Annuaire de TOb- 
seryatoire de Bruxelles pour Pannee 1879. Bruxelles. 1878. — Biblio- 
graphie, &c., de Spectroscopie. Ch. Fievez. Bruxelles : F. Havez. 1878. 
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ASTfiONOMICAL OCCURRENCES FOR FEBRUARY, 1879. 



DATS. 


Principal Occurrences. 


Japlter*B Satellites. 


Meridian 
Passage. 


<!at 


1 

2 

3 

4 
5 
6 

7 

8 

9 

10 
11 
12 

13 


h. m. 

14 11 

5 


Sidereal, Time at Mean 
Noon 20h. 4Sm. 16-988. 

Sun's Meridian Passage 
1^ 49'69a. after 
Mean Noon 




h. m. s. 


h. m. 
Capella. 

8 211 


Sun 


Near approach of 12? 

Tauri (6) 
Conjunction of Mars 

and 4 Sagittarii 0" 4' 

8, 


• 

OQ 

1 




8 17-2 


Mon 


14 22 


Near approach of B.A.C. 
2154 (6i) 


s 




8133 


Tues 


7 35 

8 10 

13 51 

14 53 

VI 

145^ 
1527 

16 27 


Ocoultation of 58 Gemi- 

norum (6) 
Keappearance of ditto 







8 9-3 


Wed 


Occultation of Cancri 
Reappearance of ditto 


ss 

s 




8 5-4 


Thur 


Full Moon 
Near approach of -jt* 
Cancri (6i) 


.* 

^ 




8 IS 


Fri 


Near approach of B. A.C. 

^ 3529 (6) 

Occultation of 43 Leonis 

(6) 
Reappearance of ditto 


1 




7 57-5 


Sat 


1455 
15 41 

3 


Occultation of pi Leonis 

(5) 
Reappearance of ditto 

Conjunction of Jupiter 
and Sun 

> 


i 
1 




7 53-6 


Sun 


Saturn's Ring : 
Major axis=36"'66 
Minor axis= 2*"47 


OQ 

1— < 




7 497 


Mon 






1 




7 457 


Tues 




OQ 

1 




7 41-8 


Wed 








737-9 


Thur 


6 53 

15 41 

16 15 
1657 

1748 


C Moon's Last Quarter 
Occultation of 4 ScorpH 

(6) 
Reappearance of ditto 
Occultation of ir Scorpii 

(3) 
Reappearance of ditto 






733-9 






Astronomical Ocetirreneea for February. 



51 



DATlfl. 


Principal Occurrences. 


Jupiter's Satellites. 


Meridian 
Passage. 


Fri 


14 

15 
16 
17 

18 

19 
20 


h. m. 


1 

Illuminated portion of 
disc of Venus=o*959 

Illuminated portion of 
disc of Mars =0*935 




h. m. 8. 


h. m, 
Capella. 

7 30 


Sat 


Sidereal Time at Mean 
Noon 2ih. 40m. ^8758. 


• 

OQ 




7261' 


Sun 


12 


Conjunction of Moon 
and Mars i" 4/ N. 


1 




7 22*1 


Mon 


Sun's Meridian Passage 
14m. 14-50^ after 
Mean Noon 


5 




7 i8'2 


Tues 






3 




7 M-2 


Wed 


22 

23 
23 

16 

13 
8 


Conjunction of Jirpiter 
and Mercury 1* 28 S. 

Conjunction of Moon 
and Jupiter 2* 36' S. 

Conjunction of Moon 
and Mercury 4" 4' S. 


3 

.9 




7 10*3 


Thur 


• New Moon 
Uranus at opposition to 
the Sun 


t 




7 6-4 


Fri 


21 




1 




7 2-4 


Sat 


22 
23 
24 
25 

26 

27 
28 

B. 
1 


Conjunction of Moon 
and Venus 5** 51' S. 


3 




658-5 


Sun 


Conjunction of Moon 
and Saturn 7° 19' S. 


•3 

1 




654-6 


Mon 




s 

• l-H 




6 50-6 


Tues 




2 
^ 




6467 


Wed 


7 45 
854 


Occultation of 26 Anetis 

(6) 
Eeappearance of ditto 






6 42*8 


Thur 






•1-4 

§• 

1-9 




638-8 


Fri 


1958 
13 17 


3> Moon's First Quarter 
Near approach of y* 
Tauri (5i) 






634-9 


MA 

Sat 








630-9 



52 



TUB PLANETS FOR FEBROARY. 



At Transit ovbb the '. 


Meridian of Greenwich. 












Meridian 


Flan^ts. 


Date. 


Rt. Aaoension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercnrj.M 


ISt 


19 14 24 


S.22 19 


S^'Z 


22 53*4 




9th 


20 33 43 


S. 20 30 


S^o 


23 131 




17th 


21 26 49 


S. 17 14 


4''-8 


23 34*6 




25th 


22 2i 10 


S. 12 29 


4''-8 


23 57*3 


Venus ... 


1st 


21 55 39 


S. 14 13 


IO''I 


I 102 




9th 


22 33 55 


S. 10 38 


10* -2 


I 1 6*9 




17th 


23 II 8 


S. 6 45J 


io''-4 


I 22*5 




25 th 


23 47 37 


S. 2 41 


lo'-e 


1 275 


Uranus ... 


2nd 


10 20 50 


N.I I 10 


^"'2 


13 29*4 




i8th 


10 18 15 


N.ii 25 


4''-8 


12 239 


Neptune ... 


2nd 


2 21 20 


N.12 I2l 


■ •• 


5 31-2 




iSth 


2 22 10 


N.I 2 47 J 


• « • 


4 29- 1 



Mercury is unfaronrably situated for observation, rising about fifty 
minutes before the sun on the ist, the interval decreasing. 

Venus sets an hour and a quarter after the sun^ at the beginning of 
the month, the interval increasing. 

'Dranus will be in opposition to the sun on the 21st, and is well situ- 
ated for observation. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

FEBRUARY, 1879. 

By W. R. Birt, F.R.A.S., P.S.S. 



In the list for January attention was called to the light streaks, 
apparently radiating from Froclus, as suitable objects for observation. 
In the English Mechanic, January 17, 1879, No. 721, p. 473, a letter 
appears from Mr. Dennett, in which he specifies nine light streaks, two 
of which he describes as being directed eastward toward Le Mourrier, 
another towards Taruntius A, and six westward. Of these nine streaks 
I only remember having observed th-ee directed westward from Proclus. 
Although Mr. Dennett's description is sufficiently precise for identification, 
I am unable to decide exactly which of Mr. Dennett's nine are identical 
with the three I have seen. Those of Mr. Dennett, the directions of which 
come nearest to those of the three which I have observed are IV., VI., 
and IX., and I would suggest that during the present spring, the moon 
being favourably situated for the purpose, the remaining six of Mr. 
Dennett's should be identified. 

The following are a few records of my observations of the light 
streaks : — 

1873, April 2, 6.45 to 7.35. North streak passes between Peirce and 
Peirce A. [Mr. Dennett's VI. is described as passing between Picard and 
Peirce W. R. B.] Middle streak passes over the mountain N.W. of 
Schroter's / [£] ; this mountain is m of Schroter. The south streak is 
scarcely traceable. 

1873, April 3, 7.0 to 7.45. The northern and middle streaks are more 
decided than last night, and rather more northerly in direction ; the 
northern streak just includes the crater Peirce A, and the middle streak 
is a little, but very slightly, north of the mountain m of Schroter. The 
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southern streak is directed towards Picard, it is much fainter than either 
of the others, it shines with about half the intensity of their light. 

1873, April 10, 7.20 to 8.15. Northern streak north of Peirce. I fail 
to distinguish Peirce A. I did not detect Peirce A on November i, 1873, 
nor was it seen on November 28, 29 or 30, nor on July 8, 1876, but it was 
readily seen January 20, 1877. 

Middle streak passes between Picard and Peirce, about one-third the 
distance between the two from Picard ; the south edge of Peirce is nearest 
to the north streak, about one-third the distance between the two streaks. 
The south streak is not traceable. 

1877, June f6, 8.20 to 9.0. The streaks from Proclus were faint. 
The south streak passed over Schroter's group, /, m^ n. The north streak 
passed between Peirce and Peirce A. Definition at times on the Mare 
very bad, near the terminations exquisite. 

Schroter in the illustrations to his Fragments T. XXXIV., figs, i and 4, 
shows two light streaks, direction towards the west, the southern one 
emanating from his mountain n, passing to m, from thence passing 
between Picard and Peirce. Peirce A is not shown in these drawings. 
Picard has a slight streak emanating from it towards the east. The 
peculiarity of these drawings is that the dark tint around the two craters 
is of considerable extent, that around Peirce is pear-shaped, the tapering 
point is directed towards the east. 

It does not appear from Mr. Dennett's letter that he has yet observed 
a streak passing over Peirce A, or between Peirce and Peirce A, which 
I observed on April 2, 1873, and also on June 16, 1877 ; on April 3, 
1873, it was just on the north of Peirce A. It will be very interesting 
to ascertain if these streaks always preserve the same directions, or if 
the directions vary with changes of angle of illumination. Peirce A, 
when visible, will assist greatly to determine this question. 

Nelson mentions three light streaks extending from Proclus in 
directions N.E., N., and S. Mr. Dennett's I., II., and III. appear to have 
some reference to these, they are, however, very different to those I have 
called attention to, which are decidedly of the Messier type. There are 
two light streaks on the^ast of Proclus which border the Palus Somnii' 
and appear to result from difference of level and changes in the angle 
of illumination. 



VARIABLE STARS, FEBRUARY. 

Approximate times of minima and maxima, according to Schonfeld 
and Winnecke. (Vierteljahrsschrift der Astron. Gesellschaft XIII. 3.) 

Star. mag. R.A. 1855. DecL 

h. m. s. o y 

T Monoc. min. 7-8 6 17 24 -f 7 97, 

U Coronas. min. 9 15 12 17 -f32 io*8. 

R Virginis. max. 7 12 31 9 4-7 47*i« 

Algol. min. 4 2 . 58 45 -|- 40 23-6. 

S Librae. min. 6 14 53 14 — 7 56'4. 

T Monoc. max. 6 6 17 24 -j- 7 97. 

U Coronse. min. 9 15 12 17-^-32 10*8. 

S Oanori. min. 10 8 35 39 -j- 19 33*2. 

Algol. min. 

BLeporis. min. 9 4 S3 o — 15 17. 

Algol. min. 

S Librae. min. 6 14 53 14 — 7 56*4. 

TJ Ooronae, min. 9 15 12 17 -[-32 io-8. 

Algol. min. 



1879. 


Gr. h. 


Feb. 3. 




4. 


14 


10. 


IS'4 


— 


180 


II. 






12 


12. 


6-S 


IS- 


12*2 


IS- 




16. 


91 


17. 


I7-S 


18. 


10 


19. 


5*9 
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General Notices. 



21. 


R ScorpiL 


max. 


9 


16 


9 


I 


— 


22 


35-0- 


24. i: 


r*o d Librae. 


min. 


6 


14 


53 


14 


— 


7 


56-4. 


26. 


B Serpentis. 


max. 


67 


IS 


44 


I 


+ 


15 


34-6. 


27. 


R Ononis. 


max. 


9 


4 


51 


8 


+ 


7 


54.3- 


2a. 


R Ariet. 


min. 


? 


2 


7 


53 


+ 


24 


22-8. 




SATELLITES i 


9F 


URANUS. 









Major and minor semi-axes a and b of the apparent ellipses described 
bj the satellites, and position-angles p^ of the major axes : 

Ariel. Umbriel. Titania. Oberon. 

1879. a b a b a b ^ ^ Po 

« «f o 

4o*S2 10-26 12*95 
4663 io-6i 12-85 
46*65 10*96 12*76 
in the direction of 



7*67 

794 
820 

move 



HUH M H 

Feb. 4 15*22 3*36 21-21 468 34*79 
14 15*26 3*47 21*26 4*84 34-87 

24 I5'27 3-59 21-27 4*97 34-88 
In these apparent orbits the satellites 
decreasing position-angles, from their greatest northern elongation N. 
(in position angle I2°'8) to inferior conjunction (pos. 282^*8), greatest 
southern elongation S. (pos. I92°'8), superior conjunction (pos. io2°'8), 
etc. The satellites will be at these points of their orbits about the 
following hours, G.M.T. 



Ariel. 



1879. 
Feb. I 

2 

3 

5 
6 

7 
8 

10 

II 

12 

13 

IS 
16 

17 

18 

20 
21 



h. 

7N. 

13 s. 

19 N. 
2 S. 
8 N. 

14 S. 

20 N. 
3S. 



9 

IS 
21 

3 



N. 
S. 
N. 
S. 



10 N. 

16 S. 



22 

4 
II 



N. 
S. 
N. 



Umbriel. Titania. 

h. h. 

Feb. 2 o N. Feb. i 8 sup. 

4 I S. 3 12 N. 

6 3 N. 5 16 inf. 

8 5 S. 7 20 S. 

10 6 N. 10 I sup. 

12 8 S. 12 5 N. 

14 10 N. 14 9 inf. 

16 12 S. 16 13 S. 

18 14 N. 18 17 sup. 

20 15 S. 20 22 N. 

22 17 N. 23 2 inf. 

24 19 S. 25 6 S. 

26 21 N. 27 10 sup. 

28 22 S. 29 15 N. 



Feb. I 



12 

15 



Oberon. 
h. 

21 S. 
6 sup. 
15 N. 
o inf. 
8 S. 
18 17 sup. 
22 2 N. 
25 II inf. 

28 20 & 

Ariel. 

22 17 S. 

23 23 N. 

25 5 S. 

26 12 N. 

27 18 S. 

29 o N. 
A. MARTH. 



A8TS0K0KI0AL BEGISTElt— SabaoiiptioxM reoeived by the Editor. 



To Dec, 1878. 

Common, A. 
Dansken, J. 
Dallmeyer, J. H. 
Freeman, Gt. F. 
QUby;, J. 
Harris, J. 

Hemming, Ber. B. F. 
Lewis, B. T. 
Monk, Dr. 
Normand, J. 
"Waldegrave, Hon. H. N. 

To Jan., 1879. 

Tadbury, J. 
"Wright, Rev. W. H. 

To Feb., 1879. 

Brewin, T. 



To Marcli, 1879. 

Gibson, J. 
Locke, W. 

To June, 1879. 

Banks, Mrs. 
McCance, J. L. 
Noble, Capt. W. 
Sargent, Key. J. P. 

To Sept., 1879. 

Esdaile, J. K. 

To Dec, 1879. 

Baldelli, Contessa. 
Clegram, W. B. 
Clermont, Lord. 
Collingwood, E. 
Davies, Rev. R. P. 



Ellis, W. M. 
Goode, J. F. 
Hall, Rev. R. 
Hunt, G. 
Lamb, Dr. 
Lee, J. 

Nimisen, W. H. 
Redpath, H. S. 
Richards, E. M. 
Richards, Rev. "W. J. B. 
Slugg, J. T. 
Smyth, Prof. P. 
Walker, G. J. 
Warriner, H. 

To Jan., 1880. 

^utchings. Rev. R. S. 



The pages of the Astronomical Register are open to all suitable communications. 
■ Letters, Articled for insertion, &c., must be sent to the Rev. J. C. Jackson, 

11, Angel Oourt, ThrogmorUm Street^ E. C, not later than the 20th of the 

Month. 
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m MEMORIAM. 



With tHe deepest regret and siiicerest sorrow we discharge the 
melancholy duty which has devolved upon us of announcing the 
decease of onr old, dear, and much-esteemed friend, the originator 
and first editor of the Astronomical Eegiater, Sandford Gorton, 
Esq., F.B.A.8., which occurred at his residence, Pamham House, 
Olapton, on the evening of the 14th ultimo. He had been for 
some years last past a confirmed invalid^ though happily not a 
great sufferer, but it was too evident to those about him that his 
vital powers were slowly but certainly failing, until at length he 
died without consciousness or pain. 

Always of an active and intelligent mind, he early in life evinced 
a strong predilection for mechanical and scientific pursuits, and 
astronomy soon became the principal and favourite occupation of 
his leisure. Soon after his marriage he went to reside at Stam- 
ford Villa, Downs Boad, Clapton, where he established an obser- 
vatory, constructed principally after designs of his own, and which 
he furnished with some high-class instruments. His principal 
telescope was a remarkably fine one, of 3J-inch aperture, by 
Alexander Boss, mounted on a beautifully finished equatorial stand 
hy Thomas Cooke. The telescope was, however, subsequently more 
completely mounted upon an equatorial stand with clock motion 
}^ Dallmeyer, a structure combining the best workmanship with 
high efficiency. To his instruments and observatory Mr. Gorton 
was constantly adding many ingenious and happy contrivances 
tending to the comfort of the observer and the facility of his 
operations, all which were much appreciated and many of which 
were imitated by his friends. In his observatory he became an 
ardent and persevering general observer, keeping an accurate 
record of his work. To his many other acquirements he added 
VOL. xvn. 
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In Memoriam. 



that of an excellent dranghtsman ; his delineations of sun-spots 
and planetary features are consequently marked by careful execu- 
tion and strict fidelity, several of which are well known to many 
of our subscribers, and, if we remember rightly, he presented to 
the Boyal Astronomical Society some admirable coloured draw- 
ings of the planets Mars and Jupiter, and, we believe, of Saturn 
also. A plate of the planet Jupiter, from a sketch of our lamented 
friend, forms the frontispiece to our first volume, an inspection of 
which will give a good idea of his success in this pleasing and 
useful occupation, but his coloured pictures are far finer. 

It was during his residence in Downs Boad that he first and 
often spoke of his anxiety to establish a purely astronomical 
periodical, feeling sensible of its necessity, and some of his reasons 
he has given in the address which accompanied the first number* 
It occurred to him that it would be very desirable *^ to collect 
together those stray fragments of information, which though not 
of sufficient importance possibly to occupy the pages of the 
Monthly Notices, may nevertheless, in the shape of passing con- 
versation, or occasional notes, be useful for future reference," he 
wished *' to introduce a sort of astronomical Notes arid Queries, 
a medium of communication for amateurs and others,'' believing 
that " many valuable contributions to the science are now scattered 
in different publications, collected in one periodical they would be 
of far more benefit to the astronomical inquirer than they are now." 
He was one of those, moreover, who were strongly of opinion that 
to the discussions and observations at the meetings of the Fellows 
of the Boyal Astronomical Society publicity should be given, and 
of which some record should be preserved. Being an admirable 
printer, he no doubt the more readily saw his way to launch such 
a serial, and knew that at the outset of its career he could at all 
events, while it retained reasonable dimensions, materially reduce 
expenses by printing it himself. In January, 1863, the Register 
appeared. To it he thenceforth applied all his energies, and no 
slight proof of his untiring zeal is afforded by the fact that the 
first volume was wholly printed by himself at his own private 
press. The increased bulk of the periodical, however, prevented 
the possibility of the private printing being continued, owing to 
the limited time for publication ; after the first volume, therefore, 
the printing was intrusted to Messrs. Spottiswoode. And here we 
cannot forbear inviting the attention of our readers to, and asking 
them to unite with us in admiring- the general style and appear- 
ance of our first volume, for it shows, we think, a proficiency in 
the art of prioting, and a consummate knowledge and mastery of 
its minute and intricate details very rarely attained by an amateur, 
while the indefatigable industry and prolonged exertion necessarily 
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involved in sncli single-handed work incontestably demonstrate 
that the publication of his serial was to him indeed a labour of 
love. 

On his removal to his late residence, Pamham House (soon after 
which his health began visibly to decline) he ceased to possess an 
observatory, and was often heard to express his regret that his 
removal had compelled him to abandon it, notwithstanding all 
the pains and labour he had bestowed on its construction, and 
how sadly he missed its convenience and enjoyments. Yet he 
contrived occasionally to use his telescope and sidereal chrono- 
meter as an agreeable recreation^ having the pillar for the equa- 
torial erected on the lawn in his garden (the " Cooke " being now 
substituted for the "Dallmeyer," its greater portability being 
more suitable for the purpose) and providmg the means of placing 
it in position. Nothing in these days afforded him greater de- 
light than to be visited by an astronomical friend who would 
assist him in setting up his instruments in fine weather, and pass 
some hours with him in the observation of celestial objects, 
appreciating the performance of his small but beautiful telescope, 
and admiring the success of his arrangements which enabled blm 
with such readiness to pick up the stars and planets in the sun- 
shine. 

For some years longer, however, he continued to edit and 
manage the Astronomical Register^ taking the greatest interest in 
its well-being, and at times, unfortunately, seriously suffering the 
consequence of over anxiety, but his health and strength becom- 
ing wholly unequal to the task, he was compelled, but not without 
much reluctance, to relinquish it. 

We think it may not be without interest to mention that our 
departed friend had from boyhood an extreme fondness for the 
sea, and all matters nautical, and we have the satisfaction to 
know that during the last five or six years he was permitted fully 
to indulge his propensity by residing during the summer and early 
autumn months in his yacht, the " North Star." On board this 
commodious vessel he enjoyed not only the pleasurable excitement 
of her management, and frequent change of scene, but he had also 
the important advantage of pure and bracing breezes, whereby in 
all probability his life was to some extent prolonged. Even to 
this he became gradually unequal, constantly increasing debility 
was to be succeeded by utter helplessness, which at last termi- 
nated in his demise in his 56th year. 

"^ Among all who had the happiness of knowing Sandford Gorton, 
and especially those who had the privilege of intimacy with him, 
there can be, we think, but one opinion of his character. He was 
at once a most amiable man, an intelligeat and agreeable 
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companion, and a kind and affectionate friend^ of an eminently 
social disposition, and enjoying much cheerfulness when compara- 
tively in health, and many kind memories of him will survive and 
be cherished by a large number of our subscribers with whom he 
was personally acquainted, or was in the habit of corresponding. 
And for ourselves, we shall receive, we feel sure, from all our sub- 
scribers the heartiest sympathy in our deep sorrow, that our dear 
old friend, the originator of our pleasant serial, has at length 
passed away. B. L P. 
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Session 1878 — 79. 

Annual General Meeting, February 14th, 1879. 

Lord Lindsay, M.P., F.E.S., &c., President, in the Chair. 

Secretaries — Mr, Glaisher and Mr. Banyard. 

The minutes of last year's Annual General Meeting were read 

and confirmed. 

John Marshall, Esq., of Albion Place, Leeds, and 
B. Palmer Thomas, Esq., of 13, North Villas, Camden 
Square, 
were duly elected Fellows of the Society. 

The Astronomer-Boyal said : I take this opportunity, my Lord, 
to offer for the acceptance of the Society a photograph of a 
picture of Miss Caroline Herschel, presented by Lady Herschel. 
I believe it will be found to be not only a very good photograph 
but a very excellent portrait of this distinguished lady. 
(Applause.) 

Lord Lindsay: I hope the portrait will be hung in the Council 
room beside our other Lady Associate, Mrs. Somerville. I feel 
sure I shall only be expressing the wish of the meeting when I 
request the Astronomer-Boyal to return Lady Herschel the special 
thanks of the Society for her valued present. 

After a discussion (which the reporters were requested not to 
take down) with respect to the rights and duties of members of 
the Society in balloting for names proposed for the Fellowship of 
the Society, 

The President said : As it is possible that some gentlemen may 
have come here for the special business, of which notice has been 
given, and may wish to go away early, I think that it will be 
well to take the special business without delay. I will therefore 
shortly describe what is proposed by the CounciL 
Li the year 1836, Dr. John Lee, then a Fellow and Treasurer 
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of the Society, executed a deed of gift by which he conveyed to 
the Society the Advowson of Hartwell, and in 1 844, by another 
deed of gift, he conveyed the Advowson of Stone, to the Society. 
About the same time, for family reasons, his estates were re- 
settled by private Act of Parliament, by which the Manors of 
Hartwell and Stone were entailed, leaving Dr. Lee with only a 
life interest therein. The living of Stone fell vacant in the life- 
time of Dr. Lee, and the Society presented Dr. Booth, who held 
the living until last April, when he died. The Council soon after 
received formal notice that the present Lord of the Manor of 
Hartwell, Mr. Edward Lee, intended to dispute the Society's title 
to both livings, on the ground that they were (in legal language) 
appendant to the Manors, and consequently included in the 
entail. 

The Council, nevertheless, presented the Eev. James Challis, 
M.A. of Trinity College, Cambridge, who, besides being the son 
of Professor Challis, a distinguished Fellow of the Society, had 
many other recommendations. Mr. Lee took steps to dispute the 
presentation, and the Council employed as their solicitor Mr. 
Merriman, of Austin Friars, who has unusual opportunities of 
being acquainted with such matters. The result of Mr. Merri- 
man's investigation was that he found that the Advowson of 
Stone had long been severed from the Manor, and that the 
Society's title was good ; but in the case of Hartwell the matter 
was at least very doubtful. The litigation to establish such a 
claim, depending on historical inquiries, would be very costly, 
and even if the Society succeeded, it would have to bear a great 
part of the costs, which could not, according to the rules laid 
down by the Courts, be recovered from the other side. The cost 
of such a trial would obviously be of less consequence to a land- 
owner wishing to retain a family living than a scientific society, 
and the Council felt sure that the Fellows would not approve of 
their risking the funds of the Society on such a litigation. 

It was found that Mr. Lee did not want to present any friend 
of his own to the vacant living, and was willing to give £700 
for the Advowson of Stone, subject to the Society's right of 
presentation to the present vacancy — a release of the Society's 
claim to Hartwell being also given at the same time. 

Under these circumstances the Council considered the sum of 
^£700 to be a fair price, and they entered into a provisional 
agreement with Mr. Lee, which it was resolved to recommend the 
Fellows to confirm. 

The President then invited discussion upon the question. 
Mr. Freeman said : No doubt this proposition wUl be seconded 
shortly. 
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The President : It does not require seconding, as it proceeds 
from the Oouncil. 

Mr. Freeman : I rise first of all to ask for a little information, 
which I think the Secretaries will probably be able to give at 
once. The first question is as to the date of the private Act of 
Parliament. 

Mr. Glaisher: 1832, 1 think. 

Mr. Freeman : It is quite sufficient if I know it is previous to 
1844. 

Mr. Banyard : It is certainly previous to the year 1836. 

Mr. Freeman : That is enough. The next question is as to 
annual value of the living of Hartwell, and the annual value of 
the living of Stone. 

Sir Edmund Beckett : Mr. Merriman investigated that question, 
and he believed the real value of the living of Stone would not 
be above J&350 a year, so that we get two years purchase for it, 
and to Hartwell we have no title. 

Mr. Freeman : After that information all I would observe is 
that we seem to be selling the livings at a very moderate price. 
But, still, I quite agree with the view that it is undesirable that 
this Society should continue to hold the gift of the livings. No 
doubt we owe a great deal to the memory of Dr. Lee (hear, 
hear), and under the circumstances we ought not to make a hard 
bargain. I am happy to find that the Council have made the 
agreement proposed. 

Mr. Heaven : I have much pleasure in supporting the resolu- 
tion which comes from the Chairman. I know, perhaps, as 
much about the circumstances of the case as most gentlemen 
here, for I have been Curate of Stone for many years, and I 
thix^ that the Society have done well to get out of the living of 
Stone at the value put upon it. The house, I know, is in a 
dilapidated condition, and in a short time will have to be rebuilt 
by the patrons. The Chui'ch also has been restored perhaps a 
little within the last twenty or thirty years, but the roof is in a 
dilapidated condition. I thinks therefore^ the Society will do well 
to accept the offer. 

The President then put the resolution, which was carried 
unanimously. 

Mr. David Gill : I beg to propose that the President's address 
be now taken before the formal report of the Council is read. 

Mr. Nelson having seconded the motion. 

Lord Lindsay then proceeded to deliver the Presidents address. 
He said : Tour Council has this year awarded the Gold Medal of 
the Society to Professor Asaph HaU — for his discovery and 
observations of the satellites of Mars and his determinations of 
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their orbits. It has been usual for the President in delivering 
his address to state the reasons which have influenced the Gouncil 
in their award, and to give a brief history of the discovery or 
research which they have held worthy of such high esteem. In 
following the example of my predecessors in office, I would crave 
your indulgence if I slightly deviate from custom and allude to 
some of the work which had rendered the name of bur Medallist 
familiar before he announced his great discovery to the world. 

From 1858 to the present time almost every volume of the 
Astronomische Nachrichten contains notices of his zealous observa- 
tion of minor planets and comets. Not content with mere ob- 
servation he has in many cases given ephemerides, and has taken 
into account the perturbations due to Jupiter and Saturn. 

Bom at Goschen on October 15, 1829, Mr. Hall received his 
early education at the hands of his father at the village school. 
■In 1842 he was left an orphan, and from comparative affluence 
he was reduced to work for his living. In 1856 he went to 
Cambridge, Mass., and entered the observatory under W. 0. Bond ; 
there he remained till 1862, when he was appointed one of the 
aids in the Naval Observatory, Washington. In 1863 he pub- 
lished a Memoir on the Solar Parallax deduced from observations 
of Mara with equatorial instruments, made at Upsala, Santiago, 
and Washington ; combining all the results he found 

TT = 8"-84i5^ 

After describing at some length the other labours of Professor 
Hall previous to his discovery of the satellites of Mars/ Lord 
Lindsay proceeded to give an account of the various unsuccessful 
searches for satellites of the planet which had been made pre- 
viously to the opposition of 1877. 

During the favourable opposition of 1830 Midler searched for 
a satellite of Mars with a refracting telescope 3I inches in 
aperture, the same instrument which he afterwards employed for 
his lunar work, but his search was in vain, and he came to the 
conclusion that if such a satellite existed, and if it possessed the 
same reflecting power as its primary, that it could not exceed the 
diameter of twenty-three miles, since a larger one could not escape 
discovery under favourable circumstances. 

Though at the time the conclusions thus drawn were con- 
sidered hardly justifiable, still, as time wore on, and larger 
instruments were employed, Madler's estimate obtained better 
consideration. 

Professor d' Arrest made a search for a satellite in the year 
1 864, but he was again unsuccessful. 

In a paper in tbe Astronomische Nachrichten, vol. 64, p. 74, 
d' Arrest, assuming the distance of Mars from the earth to be 



62 Meeting of the Royal A stronomical 

0*52, and with an assumed mass for the planet, computed the 
apparent elongation of a satellite which would revolve aroand the 
planet in a given time. Thus he showed that an elongation of 
70' would give the satellite a period greater than the period of 
Mars round the sun, or, in other words, greater than 687 days. 
From this the inference was drawn that it is useless to search for 
a satellite at a greater distance than 70'. 

The previous failures of distinguished observers did not, how- 
ever, discourage Professor HaU from instituting a fresh search. 
Oommencing with faint objects at a considerable distance from 
the planet, it was soon found that they were nothing but fixed 
stars, and on August loth the search was commenced in the 
region close to the planet, and within the glare of light which 
surrounded it, keeping the disc of Mars just outside the field of 
view, sweeps were made all around, but, the definition being bad, 
nothing was found that night. The next night, August the nth, 
the observations were resumed, the same method being adopted 
of sweeping. At i4h. 30m. Professor Hall discovered the outer 
satellite, but he had hardly time to complete the observation of 
its position when a fog springing up stopped his work. Until the 
1 6th bad weather hindered further observations, but on that 
evening the satellite was again found on the north following side 
of the planet, and the observations of this night demonstrated 
clearly that it was movijig with Mars, and that, if a satellite, it 
was near one of its elongations. 

On the next evening, August 17th, while waiting for and 
watching the outer satellite, Professor Hall discovered the inner 
one, and obtained measures of it when at a distance of about 31'' 
from the centre of the planet. . The last doubts as to the cha- 
racter of the faint objects thus found having been dispelled by 
the observations of the 17th and i8th August, the discovery was 
officially announced by Admiral Eogers. The appearances of the 
inner satellite were most perplexing. Professor Hall says, " For 
several days the inner moon was a puzzle ; it would appear on 
different sides of the planet the same night, and at first I thought 
that there were two or three inner moons, since it seemed to me 
at that time very improbable that a satellite should revolve round 
its primary in less time than that in which the primary rotates. 
To set this point at rest Professor Hall watched the satellite 
throughout the nights of August 20 and 21, and was satisfied 
that there was but one inner moon, which performed its revolu- 
tion in less than one-third of the time of the rotation of Mars. 
A case, as he observes, unique in the solar system. 

Lord Lindsay then passed to a discussion of the method 
adopted by Professor Hall for determining the orbits from his 
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obsenrations. The eccentricity of Phobos is about i-3oth, with 
a probable error of about i -600th : but the eccentricity ef Deimos 
is 80 small that we may consider the circular elements of this 
satellite as practically sufficient for the observations. 

We now come to what may be considered the most important 
outcome of Professor Hall's discovery, namely, the determination 
of the mass of Mars. The result he obtained from Deimos 
gives— 

M = ! _ 

3095313 H= 3485 

and from Phobos — 

M = 



3078456 + 10104 

Seeing that these two determinations fall so nearly within the 
limit of their respective probable errors. Professor Hall took the 
mean by weight as the final result for his observations, thus 
giving— 

M= I 

3093500 4= 3^95 

On concluding his address, Lord Lindsay, turning to Mr. Ban- 
yard, said, *^ May I request you, acting as the Foreign Secretary 
of the Society, to place this medal in the hands of the Minister 
of the United States, to be transmitted to Professor Asaph Hail, 
as the highest mark of esteem in the gift of the Boyal Astrono- 
mical Society. Assure him at the same time of the deep interest 
we in England have ever felt in watching the progress of our 
beloved science in the hands of our cousins in the far west." 

Portions of the annual report were then read, and the meeting 
proceeded to the election of officers and Council for the coming 
year. The following gentlemen were declared to be elected : 

President, 
Lord Lindsay, M.P., F.E.S. 

Vice-Presidents. 
J. 0. Adams, Esq., M.A., LL.D., F.B.S., Lowndean 

Professor of Astronomy, Cambridge. 
Sir G. B. Airy, K.C.B., M.A., LL.D., D.C.L., F.B.S., 

Astronomer-Boysd. 
William Huggins, Esq., D.C.L., LL.D., F.B.S. 
William Lassell, Esq., LL.D., F.B.S. 

Treasurer, 
Francis Barrow, Esq., M.A. 
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Secretaries, 
J. W. L. Glaisher, Esq., M.A., P.RS. 
A. Gowper Banyard, Esq., M.A. 

Foreign Secretary. 
J. B. Hind, Esq., F.B.S., Superintendent of the Nautical Almanac. 

Council, 
Sir Edmund Beckett, Bart., M.A., LL.D., Q.O. 
Arthur Oayley, Esq., M.A., LL.D., F.B.S., 

Sadlerian Professor of Pure Mathematics, Cambridge. 
A. A. Common, Esq. 
Edwin Dunkin, Esq., F.B.S. 
David GUI, Esq. 
E. B. Enobel, Esq. 
George Enott, Esq., LL.B. 
Albert Marth, Esq. 
Edmund Neison, Esq. 
Captain W. Noble. 
Herbert Sadler, Esq. 
Captain G. L. Tupman, B.M.A. 
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The Moon. Her motions, aspect, scenery, and physical condition. By 
Bichard A. Proctor. With two lunar photographs by Butherford^ 
and many illustrations.. Second Edition. London: Longmans, 
Green and Co. 187S. pp. x and 314. Price los. 6d. 
In the preface**to this edition the author says that, owin? to the diffi- 
culty of portions of the original work, he has remoyed the matter 
relating to the details of the lunar theory (leaving the general account 
of the moon's motions), and the more difficult parts of chapter III. 
These will be reprinted in another volume on the ** Geometry of the 
Lunar Theory, Tides, Precession, &c.,'* for use in colleges and by the 
higher classes in schools. The illustrations, which in the former edition 
were arranged in plates of diagrams, lithographed, appear here as wood- 
cuts. The last chapter, on the moon's physical condition, has been 
considerably enlarged. 

The first edition of this book was reviewed in the Astronomical Beyister 
for October, 1873. As generally in Mr. Proctor's works we find sub- 
jects seldom, if at all, treated elsewhere, and the student would do ill to 
dispense with this work if he can help it. Chapter I. is on the moon*s 
distance, size, and mass, " Boughly, we may take the moon's diameter as 
two-sevenths of the earth's, her surface as two twenty-sevenths, her 
volume as two ninety-ninths." Her surface is about the same as the 
areas of Europe and Africa together, and almost exactly equal to the 
areas of North and South America, islands in both cases excluded. The 
earth's mass (quantity of matter) exceeds the moon's 81 1 times. ''If 
the earth's mean density be held to be 57 times that of water, the moon's 
mean density is rather less than 3^ times the density of water." The 
moon's mean distance is taken in this work as 238,818 miles. Chapter II, 
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ia on the mootCs motions. On p. 65 an error is pointed out in Herschers 
Outlines, &o. This had also been noticed by Lardner, pp. 629 — 30 of 
his Astronomy (original edition) ; and it appears to us to have arisen 
probably from a misprint. Chapter IIL is on the moorCe changes of aspect ^ 
rotation, Ubration, &c. The rotation of our satellite, about which some, 
for aught we know, may yet mystify themselves and others, is very well 
explained, and the rather intricate subject of libration is fully illustrated. 
t*If we represent the whole sphere by i, the area of the part absolutely 
invisible will be represented oy 0*4198." ... If, however, we take 
into account the effects of the diurnal libration . . . the portion of 
the moon, which is never seen under any circumstances, bears to the area 
of the whole moon almost exactly the proportion . . . which 37 
bears to 90, that is, it is equal to 0*41 1 1 of the whole area. Chapter IV., 
study of the moon^s swrfacey gives an account of Selenography from Galileo 
to ^hmidt and Webb. The map of the latter, with accompanying tables 
and indexes, is inserted at the end of the volume. (On p. 152, for i^ feet 
we should read 11 feet). On p. 160 we learn that, by two distinct 
methods, Zollner found the light of the full moon to be one 6iS,oooth 
part and one 619,000th part of the sun's light. Chapter V. treats of 
lunar celestial phenomena. Chapter VI. of the condition of the moon*s sur- 
face. (On page 264, ** dusty " should be " dusky " ; p. 284, line 2, " so *' 
should be '* to '' ; and p. 297, line 9, b'c' seems a misprint for a'b*). 

We transcribe the concluding part of this chapter, and of the book, 
relative to the probable changes still taking place m the moon's surface. 
It is an interesting and valuable summary. " When observations thus 
carefully conducted are made, and when the effects of libration, 
as well as of the sun's altitude above the lunar regions studied are care- 
fully taken into account, we should be better able than we are at present 
to oetermine whether the moon's surface is still undergoing changes of 
configuration. I cannot but think that such an inquiry would be made 
under more promising circumstances than those imagine who consider 
that the moon's surface has reached its ultimate condition, and that there- 
fore the search for signs of change is a hopeless one. So far am I from 
considering it unlikely that the moon's surface is still undergoing change^ 
that^ on the contrary, it appears to me certain that the face of the moon 
must be undergoing changes of a somewhat remarkable nature, though 
not producing any results which are readily discerned by our imperfect 
telescopic means. 

^ It is not difficult to show reasons for believing that the face of the moon 
must be changing more rapidly than that of our earth. On the earth, 
indeed, we have active subterranean forces which may, perhaps, be 
wanting on the moon. On the earth, again, we have a sea acting 
constantly upon the shore— here removing great masses, there causing 
the dibris to beat down other parts of the coast, and by the mere effect of 
accumulated land-spoils acquiring power for fresh inroads. We have, 
moreover, mud and rain, river action, and glacier action, and,- lastly, the 
work of living creatures by land and by sea, while most of these causes 
of changes may be regarded as probably, and some as certainly, wanting 
in the case of our satellite. Nevertheless, there are processes at work 
out yonder which must be as active as any of those which affect our 
earth. In each lunation, the moon's surface undergoes changes of 
temperature which should suffice to disintegrate large portions of her 
surrace, and with time to crumble her loftiest mountains into shapeless 
heaps. In the long lunar night of fourteen days, a cold far exceeding the 
iutensest -ever produced in terrestrial experiments must exist over the 
whole of the uniUuminated hemisphere ; and under the influence of this 
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cold all the substances composing the moon's crust most shrink to their 
least dimensions — not all equally (in this we find a circumstance iu' 
creasing the energy of the disintegrating forces), but each according to 
the quality which our physicists denominate the co-efficient of 
expansion. Then comes on tne long lunar day, at first dissipating the 
intense cold, then gradually raising the substance of the lunar crust to a 
higher and higher degree of heat, until (if the inferences of our most 
skilful physicists, and the eyidence obtained from our most powerful 
means of experiment can be trusted), the surface of the moon bums (we 
may almost say) with a heat of some <oo*> F. Under this tremendous 
heat all the substances which had shrunk to their least dimensions must 
expand according to their yarious degrees ; not greatlj', indeed, so far as 
any small quantity of matter is concerned, but to an important amount 
when large areas of the moon's surface are considered. 

** Remembering the effects which take place on our earth, in the mere 
change from the frost of winter to the moderate warmth of early spring, 
it is difficult to conceiye that such remarkable contraction and expansion 
can take place in a surface presumably less coherent than the relatiyely 
moist ana plastic substances comprising the terrestrial crust, without 
gradually effecting the demolition of the steeper lunar eleyations. When 
we consider, further, that these processes are repeated, not year by year, 
but month by month, and that all the circumstances attending them are 
calculated to render them most effectiye because so slow, steadfast, and 
.uniform in their progression, it certainly does not seem wonderful that 
our telescopists should from time to time recognize signs of change in the 
moon's face. So far from rejecting these as incredible, we should 
consider the wonder rather to be that they are not more commonly seen, 
and more striking in their nature. Assuredly there is nothing which 
should lead our telescopists to turn from the study of the moon as though 
it were hopeless to seek for signs of change on a surface so desolate. 
Rather they should increase the care with which they pursue their 
obseryations, holding confidently^ the assurance that there are signs of 
change to be detected, and that in all probability the recognition of such 
change may throw an instructiye light on the moon's present condition, 
past history, and probable future.'' 

These yiews accord generally with those of Mr. Neison in his work on 
the moon, and we think there can be no doubt of their soundness. Two 
of Rutherford's beautiful photographs and other excellent illustrations 
adorn this yolume, which we rejoice to see in a new edition for its own 
sake, and also because of the announcement in it of another work by its 
author, which will no doubt be as welcome to the more advanced student 
as the present yolume is to the general reader. On this account our 
gratitude, sincere though it be, has just a little of a ''liyely sense of 
Siyours to come." 



Etudes et Lectures sur L'Astronomie, Par Camille Flammarion, Tome 

huiti^me, accompagnd de 32 figures astronomiques. Paris: Gauthier- 

Villars, 1877. pp. 299. [London : Dayid Nutt. 28. 6d.] 

This yolume has been delayed a long time in expectation of the results 

of the transit of Venus. It contains an account of all the expeditions 

for its obseryation, as well as a general history of the subject. Gh. IX. 

describes experiments and researches, optical and photographical, by 

MM. Andr^ and Angot, proving the importance of determining in eyery 

case the constant of instrumental diffraction, to which is attributed, among 

Other things, the phenomenon of the " black drop." This subject seem^ 
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to deseire great attention. M. yon de Sande Backhnysen, director of 
the obsenratory of Leyden. had before independently arrived at similar 
conclusions. Ch. X. is about the passages of Venus behind the sun. 
And lastly, we have a list of all the observatories in the world, 182 in 
number ; any omissions or corrections in which, addressed to M. Flam- 
marion will receive attention. We have been much interested in this 
volume. Vol. IX. is in the press, and will soon appear. It will treat of 
recent discoveries in solar, planetary, and sidereal astronomy. 
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N.B.— We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the, 

sender, as a gpiarantee of good faith. 

TO THE EDITOR OF THE ASTRONOMIOAL REGISTER. 



OCCULTATION OF ri TAURI. 

Sir, — Occultations of stars, perceptible without telescopic aid, 
are sufficiently rare to deserve a few words of remark. Such, 
however, would probably have been the case with that of 17 Tauri 
on the night of January 3 1, a disappearance at Ghreenwich, but in 
some parts of the kingdom so afiPected by parallax as to render it 
merely a very close appulse. Here the sky was overcast, as it had 
been many days and nights previously. This occultation may 
remind the historical student of astronomy of the first recorded 
one of the Pleiades, happening, in some respects, under similar 
circumstances. Old Street in his '' Astronomia Carolina," gives 
us the following account of it, followed by calculations from the 
imperfect tables of his day, in veri&cation of the phenomenon : 
" Li the year B.o. 283, January 29th, in the end of the third hour 
of the night, Timocharis diligently observed the southern middle 
of the moon falling upon the third and middle stars of the 
Pleiades. Ptolemy, lib. 7.'* 

Upton Helions Rectory : S. J. JOHNSON. 

Feb. I, 1879. 



LUNAR OBJECTS. 



Sir, — On p. 54 Mr. Birt mentions my letter on the subject of 
the Produs light streaks in the English Mechanic for Jan. 1 7. 
It may perhaps be well to give the positions of the nine principal 
streaks which I have observed. The numbers begin from the 
north and go round by E. to N. again. Any smaller streaks between 
any of the two numbered streaks should be numbered i, 2^ 3, Sac, 
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in the same direction. The streaks here given were obeerred on 
the evening of January 8, 1 879. 

L Between a line drawn from the E. border of Proclos, through 
D to Macrobius, and one from the N. border of Proclus towards 
a peak 8. of Le Monnier, the whole district is filled with fine 
streaks divergent from Proclus N.E. wall. The first of these is 
I., and ihe others will be registered i, z, &c. 

n. From the N. border of Proclus, on a line towards a peak a 
little S. of Le Monnier, till about midway between Proclus and 
Macrobius ''a/' It then becomes more diffused, and passes 
between "a" and B, on a line towards Posidonius B. After 
passing between " a " and B it soon loses itself. 

DX From the 8.E. border of Proclus, on a line towards 
Taruntius A, but loses itself in the highlands N. of that crater. 

IV. From S. border of Proclus, close N. of Picard "d" It 
loses itself S. of Piqard, and is very faint. 

V. From S. border of Proclus to Picard's E. wall, where it 
stops. 

VI. From S. border of Proclus, through Picard E., and con- 
tinued to between Picard and Peirce. Very faint. 

Vn. From just N. of Proclus's N. border, parallel to VI., and 
brighter, the two being about equidistant from the centre of a 
line from Picard to Peirce, and continued nearly to the apparent 
middle of the Mare. 

Vm. From a little S. of the S. border of Proclus to Peirce A, 
a little before reaching which a broader and more diffused ray 
leaves it, which curves round the S. border of A, and continues 
gradually divergent to the border of the Mare S.E. of Eimmart. 

IX. From the N. border of Proclus to the S. border of Cleo- 
medes F. 

On the following night VI. seemed rather brighter, and VH. 
rather shorter than on Jan. 8, and VIII. was easily visible till it 
nearly reached the N. border of the Mare which was on the ter- 
minator. Mr. Birt*s N. streak is evidently VEQ. His middle one 
seems to correspond with my VI., though I cannot understand 
his overlooking the brighter VIL His S. one is evidently my V. 

Southampton: Feb. 14. FRANK 0. DENNETT. 

EXPECTED TRANSIT OF VULCAN^ March 18, 1878. 

Sir, — The last number (2239) of the Astronorrdsche Nachrichten 
contains an interesting paper on the Vulcan controversy, by M. 
Oppolzer, of Vienna. Time fails me at this moment to translate 
the whole of it for your columns, but the following paragraph is 
too important to be delayed : 
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" It follows from tlie elements whicli I have given that there 

will be a transit on March 18 of this year/ so near the central 

line that the nncertainty of the elements cannot have any essential 

influence. The approximate circumstances of this transit involye 

the following figures : 

Berlin M.T. Position Angle. 

1879. h. 

March 18 Ingress ... 18 8 ... 74 

Egress . ... 23 15 ... 254." 

I would counsel all persons of suitable instruments and good 
clocks not to let this occasion slip for a further effort to clear up 
what is, to say the least of it, a J^ery curious astronomical enigma, 
the existence or non-existence of Vulcan. For my own part I 
never have changed my opinion that the reality of Lescarbault's 
planet will one day be ascertained beyond all doubt. 

Northfield Observatory, Your obedient servant, 

Eastbourne : Feb. 8, 1879. G. F. OHAMBEES. 

NAMES OF MARKINGS ON MARS. 



Dear Sir, — ^The letters on this subject may be divided into two 
classes : those influenced by sentiment, and those prompted by 
utility. Sentiment would be gratified by the removal of the 
names, considering them objectionable. Utility prefers to retain 
these names, having proved them to be valuable. 

Mr. Proctor, for his own convenience, forms a map of Mars, 
giving names to identify the various markings. Observers accept 
this map, finding it suit their purpose also, and thus it finds its 
way, together with its belongings, into various letters, pamphlets, 
and books, and for twelve years it is the only effectual guide to 
the planet. At length objectors arise, who say this system is the 
worst possible, and recommend other systems not to be compared 
with it in point of practical utility. For proof let us transfer the 
argument to the surface of the moon. There, as map after map 
has been formed, names have been found the most effectual way 
of identifying the prominent craters. The sounds Tycho, Coper- 
nicus, Plato, bring at once before the mind each formation, 
together with its surroundings, and that in a manner more 
graphic and complete than could possibly be effected by any 
combination of letters or figures. Why, then, is a sy^tdm that 
has proved so eminently useful on the lunar surface to oe con- 
sidered objectionable when applied to the markings of Mars ? 

In considering this question, the labours of those who have 
devoted their time and attention to the subject should surely 
have some weight. Dr. Terby alone has some hundred pages of 
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letterpress in one publication^ all based on tbe nomenclature of 
Mr. Proctor's map. Is all this earnest effort to be oonfosed^ or 
reduced in value, simply because there may be some objection to 
the use of names ? 

A most decisive reason should be given for change, and if a 
sentimental objection is all that can be advanced it should not be 
allowed to interfere with the labour of years. 

I am, dear Sir, yours very respectfully, 

NATHL. E. GREEN. 



Dear Sir, — ^I have been favoured with a letter from Professor 
Trouvelot. His remarks are so much to the point that I cannot 
do wrong in forwarding an extract for the Begister. The Professor 
writes under date Cambridge, U.S., Feb. 4 : "The multiplication 
of maps of Mars, with different systems of nomenclature, would 
be very injurious to astronomy, and throw much confusion into 
its study. The nomenclature adapted by Mr. Proctor in his chart 
of Mars is more extensively used and better known, I think, than 
any other, and I see no very serious objection to it." 

Here, then, we have another worker who considers it unadvis- 
able to alter the present system. 

Tours very respectfully, 

NATHL. E. GREEN. 



NOMENCLATURE OF MARKINGS ON MARS. 



Dear Sir, — However desirable it would be to alter the nomen- 
clature of the Martial markings, I fear that it is now too late to 
wholly effect this object, and I fancy that the best course 
now would be to retain the universally known elder and con- 
spicuous names, and totally to eschew the recent and less dis- 
tinguished appellations. I would then express any newly-traced 
marking on those parts with a numerical or a Greek letter. 

It may be a present compliment, but must be simply ridiculous 
to yMft^re astronomers,, to call each newly-discovered marking by 
the names of individuals of no lasting scientific eminence. Surely 
we can do better than crowd our map with such phrases as Brown's 
Bay, Jones' Strait, Robinson's Channel, ^., &c. While there is 
yet opportunity we ought to vigorously oppose any fresh innova- 
tions in this way, and I would strongly recommend this matter 
to the consideration of Mr. Green for practical application in his 
new map of Mars. 

BaUybrood House, E. B. FENNESST. 

Pallasgreen^ Co. Limerick : 1 1 . i . 79. 
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WORK ON THE MOON. 



Sir, — ^Your correspondent T, P. G. slioald obtain Mr. Neison'* 
book " The Moon/' published by Longmans. It is undoubtedlj 
the most complete and exhaustive work upon lunar detail in the 
English language. It is illustrated primarily by a map upon the 
scale of two feet to the moon's diameter, and this is divided into 
twenty- two sections, for convenience of reference. Besides this is 
a key map, and there are moreover several drawings and maps of 
individual craters. Avowedly based upon '' Der Mond,'' of Beer 
and Madler, it contains several corrections and numerous addi- 
tions in the shape of hills, &c., not shown upon their large chart 
at all. As a means of identifying objects upon the surface of our 
satellite, and of learning in compendious form what is at present 
known concerning their physical structure and configurations, Mr. 
Nelson's book is indispensable in every amateur observatory. I 
speak quite disinterestedly, because I differ toto ealo from its 
author about the existence of a lunar atmosphere. 

Forest Lodge, I am, Sir, obediently yours, 

Maresfield, Uckfield : WTT.LTAM NOBLE. 

January 9, 1879, 



EXPLANATION OF NAMES m MAP of the MOON. 



Sir, — ^Tour own catalogue, together with the supplementary 
lists of Messrs. McOance and Prince, Gapt. Noble and Lord Lindsay, 
furnish for the first time a nearly complete list of the different 
persons whose names have been given to different formations* 
Will you permit me to make a few observations on some of the 
names with the view of eliciting further information ? 

Ansgariua, This is one of Madler's names, so I do not think it 
has been rightfully identified with the celebrated Bishop of 
Bremen, for I do not remember another of Madler's names 
taken from a similar source. 

Blanchinus, This is one of Schroter's names, and cannot well be 
intended for the well-known Italian astronomer Bianchini. 
Mr. Prince's identification is not satisfactory, for it does not 
come from a similar class to the rest of Schroter's names. 

JBettinus. It would appear that Lord Lindsay must have over- 
looked the fact that this is one of Biccioli's names, and thus 
could not have been named after the Jesuit of this name, who 
was not bom for nearly a century after Biccioli's death. 
Mr. Prince's identification seems probable. 
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O&rard. This is anotber of Midler's names, and I do not think 
any of the three identifications is very satisfactory. It was 
not from such a class that Madler drew his names. 

Gruemberger. Both Lord Lindsay and Mr. Prince suggest that 
this is intended for Grumberger, a Jesuit professor of mathe^ 
matics^ at Borne in the sixteenth century. It is strange that 
Schroter shoald have missed the name, and is not a likely 
source. I had always been under the impression that this 
formation was named after a colleague of Mayer's. 

HaUn, Another of Madler's names. Lord Lindsay suggests 
Oount Frederick von Halin. I would rather suggest Schroter's 
correspondent General von Halin, a well-known lunar ob- 
server. 

Housteen. Through an error this name is ascribed to Ricdoli in 
my work on the moon. It is really one of Madler's. 

fftppaltis. Mr. Prince suggests that this may be intended for 
Harpalus, but this cannot be so, for another formation named 
Harpalus exists. 

MorettLS, Lord Lindsay's identification probably correct. 

This leaves only three names unidentified, Mosting, Tarantius, 

and Zapas. The first is one of Madler's names, and it has been 

suggested by Schmidt that it ought to be Moethis. 

January 8, 1879. E. NEISON. 

p OPHIUCEI. 

Sir, — ^Mr. Gore in his pleasant little work, " Southern Stellar 
Objects,'' after quoting Sir John HerschePs remark about this 
object, ''No other star but its two companions, on -an intensely 
black ground,'* writes as follows, "With 3 •9-inch I observed a faint 
comes about 13m. to the south, and more than double as far from 
the previous star as either of the 8m. companions, June, 1875. 
If Herschel did not see this small star it must be variable, as it is 
now plain with 3*9-inches. I glimpsed it with the 3-in. July, 1875. 
In May, 1876, 1 find it nearly steady with 3 -inches." On another 
occasion Herschel notes of this double star, " In great black space, 
has two stars 8m. near." I think it more probable, however, that 
Herschel's failure to detect the star of which Mr. Gore speaks, 
arose rather from his using an eyepiece' giving a small field of view 
than from any actual variability of the star in question. Smyth 
in the " Cycle " speaks of p in the following terms : " A 5, pale, 
topaz yellow ; B 7 J, blue, and they directly point upon 72 P, 
Hora. xvi., aljout 2 J n.f. There are two others in the field, 
the whole forming a pretty group," and in the MSS. of the 
*' Cycle," he says, " It [72 P] is of the sixth magnitude, and there 
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is another of the same 8,p., besides several small stars/' Smyth's 
observations were made about three years before Herschers. 
Ghacornac in his '^ Atlas Ecliptique/' map 49, shows a small star 
of 11^ Arg. (T3m. Smyth) abont 7' distance from p on an angle 
of +220^. This is probably the star Mr. Gore found. Besides 
the two 8m. (Herschel) companions, and the little star referred 
to above, Ghacornac shows six others within a radius of 15' round 
p, one of the 12th magnitude (Arg.) the other of the 13th or 
below. His charts are supposed to include all stars visible in a 
I ol-inch refractor. Herschel in 1835 gave for the position angle 
of D 287°, just eleven years later 2 3 3°* 8, which appeared to me 
to be about the correct value. When I examined this object in 
June, 1875, 1 did not notice Mr. Gore's little star^ which would 
have been outside the field of the eyepiece I used. 

The magnitudes of the components of p would seem to undergo 
considerable fluctuations. Herschel in May, 1781 marked ** they 
are unequal" ; in April, 1782, he calls them ''pretty unequal," 
and in June, 1 804, ** a little unequal." H. and S. in the summer 
of 1832 give one magnitude difference between the components. 
Smjrth in 1832-4 calls them 5 and 7^ respectively. Two years 
later H., at the Gape, made them exactly equal with the 7 -ft. 
equatorial, and again in 1835 and 1837, with the 20-ft. equatorial, 
Jacob at the epoch 1846*2 calls them ''exactly equal magni- 
tudes." Se. in 1 856 and 1857 gives one magnitude difference, and 
Main in 186 1-4 calls them 4m. 4*3m. ' Sm. has of course assumed 
the magnitude of A from the Palermo Gatalogue. H. in 1835 
rates them 7^ magnitudes, in 1837 7 mags., and in the catalogue 
of Herschel and South, they even appear as low as 8 and 9 mag- 
nitudes, but South's scale is a very arbitrary one. These stars 
should be carefully watched. 

I am, Sir, yours, &c., 

HEBBEBT SADLEB. 



P m 213 TAUm. 



Sir, — The more distant component of this triple object is sus- 
pected variable by Webb. Smyth seems to have rated it as 1 2 
mag., South is said to have missed it altogether in 1823, Darby 
in the Astronomical Observer calls it a most difficult object, of 
late years, therefore, it must have been brighter. On observing 
to-night there was no difficulty in catching it with 2 J inches, so 
that it cannot be lower in magnitude than 9 or 9^ at most, and 
I find on March 24, 1875, I had a similar impression. The 
bluish colour is discernible even in a small instrument. 

Upton Helions Bectory, S. J. JOHNSON, 

Grediton: Jan. ii« 
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ASTRONOMICAL OCCURRENCES TOR MARCH, 1879. 



DATK. 1 




Jnpiter'i SatelUtes. 


Passage 


Sat 


1 


452 
6 4 

21 

9 19 
10 i6 

20 

1158 

12 25 

I 9 


Saturn^s Bing : 
Major axi8=36''*o6 
Minor axi6= 3'" 12 




h. m. B. 


h. m. 
Procyon 

855-9 


Sun 


2 
3 


Occultation of i39Tauri 

Reappearanoe of ditto 
Conjunction of Saturn 
and Venus i* ii'N. 






851-9 


Mon 


Occultation of » Gremi- 

nonim (6) 
Reappearance of ditto 
Superior conjunction of 

Venus and Bun 






8 48-0 


Tues 


4 
5 








844-1 


Wed 


Occultation of o* Cancri 

(6) 
Keappearanoe of ditto 






8 40*1 


Thur 


6 

7 
8 

9 

10 
11 
12 
13 

14 








836-2 


Fri 








8323 


Sat 


Full Moon 






828-3 


Sun 


8 14 

9 " 

11 12 

12 17 


Occultation of B.A.C. 

4201 (6) 
Reappearance of ditto 
Occultation of a Vireinis 

C6) 
Reappearance of ditto 






824-4 


Mon 






- 


820-5 


Tues 








816S 


Wed 








8 12-6 


Thur 




• 




8 8*7 


Fri 


1540 


C Moon*8 Last Quarter 






8 47 



Attronomieal Oeeurrencet for March, 
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DATK. 


Frindpal Occurrenoes. 


Jupiter's SatelliteB. 


Meridian 
Passagre. 


Sat 


15 

16 
17 

18 
19 
20 


h. m. 



Conjunction of Saturn 
and Mercury 2* / N. 

Illuminated portion of 
disc of Venus =o*9i6 

Illuminated portion of 
disc of Mar8=:0'9ii 




h. m. 8. 


h. m. 
Procyon 

8 0-8 


Sun 


8 

i8 

9 4 

22 




• 




756-9 


Hon 


Conjunction of Moon 
and Mars o' 38' S. 






7 52*9 


Tues 




1st Ec D. 


17 35 46 
1753 


7490 


Wed 


Conjunction of Moon 
and Jupiter 3* 19' S. 


1st Tr. E. 


7 45*1 


Thur 


Conjunction of Mercury 
and « Piscium o* gf N. 






7 41*2 


Fri 


21 

22 
23 

24 

25 
26 
27 
28 
29 

30 
31 

L 
1 


Saturn's Ring : 
Major axi8=35"'8o 
Minor axis = 3" •80 


ftth Ec. B. 


17 31 4 


7 37*2 


Sat 


• New Moon 
Conjunction of Moon 
and Saturn 7** 23' 






7 33*2 


Sun 








729*4 


Mon 


2 
6 


Conjunction of Moon 
and Mercury 3" 3/ S. 

Conjunction or Moon 
and Venus 5* 3/ S. 






725-4 


Tues 








7 21-5 


Wed 


Conjunction of Saturn 
and Sun 


1st Tr. I. 


1734 


7 17*5 


Thur 


• 


Ist Oo. R. 


17 4 


7 13*6 


Fri 


13 4 
7 i6 

7 53 








7 9*7 


Sat 








7 5*8 


Sun 


J Moon's First Quarter 
Occultation of B.A.C. 

2154 (6J) 
Reappearance of ditto 


and Tr. I. 


16 51 


7 1-8 


Mon 








• 
657*9 


APBI 

Tues 


• 






653*9 
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THE PLANETS FOE MARCH. 



At Tkansit oveb the 


Mbbidian or Gbbbnwich. 












Meridian 


Planets. 


Date. 


&t. Ascension. 


Declination. 


Diameter. 


Passage. 






h. m. 8. 


/ 




h. m. 


Mercury... 


1st 


22 48 48 


S. 9 33i 

s. 3 39J 


4''-8 


6*2 




9th 


23 37 48 


$"•0 


305 




17th 


33 3 


N. 3 46 


$"'5 


541 




25th 


I 20 25 


N.io 26^ 


e^y 


I 99 


Vonus ... 


1st 


5 40 


S. 37 


lo'-e 


I 298 




9th 


41 40 


N. 3 32 


lO''^ 


1 34-2 




17th 


I 17 47 


N. 736J 


ii^-o 


I 388 




25th 


I 54 24 


N.I I 30 


1 1 "'3 


I 43 8 


Uranus ... 


2nd 


10 16 16 


N.I I 36 


^"•2 


II 347 




i8th 


10 13 47 


N.I I 50 


4*'2 

• 


10 29*4 



MeroilI7 will be faTourably situated for observation towards the end 
of the month, setting nearly two hours after sunset. 

Venus sets about two hours after the sun at the beginning of the 
month, the interval slightly increasing. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

MARCH, 1879. 

By W. R. Biet, F.R.A.S., P.S.S. 

Plato. On the interior of the ring of this walled plain two landslips 
have been suspected, one on the S.W. portion and one on the East. Pre- 
vious to the year 1861, or rather between 1859 and 1861, the summit of 
the S.W. part of the ring rose to a rather considerable altitude, so that 
its lingering shadow fell on a ledge on the interior of the S.W. slope 
between the summit and the floor of Plato, when the floor had become 
fully illuminated. As the sun rose higher above the summit, the shadow 
was edged by a lucid fringe which could be seen as quite distinct from the 
floor. It was in the neighbourhood of this ledge, then called the ** Hart- 
well Ledge,'' that the south-west landslip was suspected, and it is this part 
of the interior of the ring of Plato that is now recommended for observa- 
tion, with a view to ascertain if any alteration has occurred in the ledge 
Itself, or in its neighbourhood, since 1861. 

The eastern portion of the ring of Plato is distinguished by a high rock, 
marked Z by B. and M. which attains an altitude of 7418 feet above the 
floor. Immediately south of this rock, on the wall, is a comparatively 
shallow depression which, previous to April, 1866, was surrounded on au 
sides by a low walL It was at the date just quoted that the Rev. T. W. 
Webb remarked that the western part of the wall was absent, and this he 
attributed to a landslip. We are not aware that any observations have 
been made of late on this object, but it is very desirable that all parts of 
the interior of the ring of Plato should be more carefully examined, more 
especially the two portions above specified. 

It would also be well if the floor of Plato were examined with powerful 
telescopes, and careful drawings made of the spots and streaks for com- 
parison with the drawings published in the reports of the Lunar GommitteQ 
gf the British Association in the year 1871 and 1872. 
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VABIABLE STARS, MARCH. 



and Winnecke. 



fc 



1879. 


Gr. h, 


March 2 




— 


171 


3 


57 




16-6 


5 


14*0 


I 


15*9 


IO-8 


10 


l6'2 


II 


7-6 


13 




— 


13*0 


14 


145 


17 


ii'9 


— 


157 


19 




20 




21 


107 


— 


12*3 


24 


153 


25 


9-6 


— 


157 


26 




27 




28 


lO^O 


— 


125 


29 


8-5 


31 


9*4 


— 


14-8 



Dies of minima and 


maxima, 


according 


to S< 


ihonfel 


Star. 






i 
d 


El. A. 


I 


855. DecL 






mag. 


h. 


m. 


8. 


+ i 


/ 


T Serpentis. 


max. 


95 


18 


21 


44 


125. 


Aleol. 
S Gancri. 


min. 


4 


2 


58 


45 


+ 40 


23-6. 


min. 


10 


8 


35 


39 


+ 19 


332. 


i Librse. 


min. 


6 


14 


53 


14 


— 7 


564. 


S Vulpeculse. 


min. 


95 


19 


42 


27 


+ 26 


557. 


Algol. 


min. 














U Coronse. 


min. 


9 


15 


12 


17 


+ 32 


10-8. 


Algol. 


min. 














$ Libr». 


min. 


6 












Algol. 


min. 














R Bootis. 


max. 


7 


14 


30 


48 




- 27 


22.1. 


U Tauri. 


max. 


9 


4 


43 


39 




- 17 


174. 


X Tauri. 


min. 


4 


3 


52 


39 




- 12 


4*6. 


U Goronse. 


min. 


9 


15 


12 


17 




- 32 


10-8. 


X Tauri. 


min. 


4 












^ Librse. 


min. 


6 












S Ursse maj. 


min. 


II 


12 


37 


35 




- 61 


53*3. 


T Canis min. 


max. 


9 


7 


25 


56 




- 12 


30. 


T J »elphini. 


max. 


8-5 


20 


38 


38 




h 15 


525. 


X Tauri. 


min. 


4 












U GoronsB. 


min. 


9 


15 


12 


17 


+ 32 


ia8. 


i Librse. 


min. 


6 












T Sagittarii. 


max. 


7-5 


19 


7 


52 


— 17 


13-2. 


X Tauri. 


min. 


4 












Alffol. 
T Gancri. 


min. 


4 












min. 


II 


8 


48 


23 


--20 


24-1. 


U Gancri. 


max. 


8-5 


8 


27 


28 


-- 19 


23-5. 


U Coronse. 


min. 


9 


15 


12 


17 


-- 32 


IO'5. 


Algol. 


min. 


4 












X Tauri. 


min. 


4 












Algol. 


min. 


4 












^ Librse. 


min. 


6 












S Vulpeculse. 


max. 


9 


19 


42 


27 


+ 26 


557. 


SATELLITES OF URANU, 





Major and minor semi-axes a and b of the apparent ellipses described 
by the satellites, and position-angles p^ of the major axes : 

Ariel. Umbriel. Titania. Oberon. 

1879. a b a b a b a b p^ 



8-44 
865 

882 



u 

11*28 



12-66 



46-59 

4644 11-56 12-57 
46-23 11-79 12-48 
move in the direction of 



Mar. 6 15*25 3-69 21 24 5*14 34*84 

16 15*20 3*79 21-17 5-27 34*73 

26 15-13 3-86 21-08 5-38 34*57 

In these apparent orbits the satellites 

decreasing position-angles, from their greatest northern elongation N. 

(in position angle I2°'6) to inferior conjunction (pos. 282°*6), greatest 

southern elongation S. (pos. I92°'8), superior conjunction (pos. i02°-6), 

etc. The satellites will be at these points of their orbits about the 

following hours, G.M.T. : 
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General Notices. 



ArieL 


Umbriel. 


1879. 


h. 




h. 


Mar. I 


oN. 


Mar. 3 


oN. 


2 


6 S. 


5 


2 S. 


3 


13 N. 


7 


3?- 


4 


19 S. 


9 


5S. 


6 


I N. 


II 


7N. 


1 


7S. 


13 


9 S. 


14 N. 


IS 


10 N. 


9 


20 S. 


17 


12 S. 


II 


2 N. 


19 


14 N. 


12 


8 S. 


21 


16 S. 


13 


ISN. 


23 


17 N. 


14 


21 S. 


25 


19 S. 


16 


3 N. 


27 


21 N. 


17 


9 8. 


29 


23 S. 


18 


16 N. 


32 


oN. 


19 


22 S. 






21 


4 N. 






22 


10 S. 







Titania. 
h. 

Mar. I 15 N. 

3 19 ii»f- 

5 23 S. 
8 3 sup. 

10 8 N. 

12 12 int 

14 16 S. 

16 20 sup. 

19 I N. 

21 5 inf. 

23 9 S. 

25 13 sup. 

27 18 N. 

29 22 inf. 

32 2 S. 



Oberon. 
h. 
Mar. o 20 S. 
4 4 sup. 
7 13 N. 
10 22 inf. 
14 7 S. 
17 16 sup. 
21 o N. 
24 9 inf. 

27 18 S. 
31 3 sup. 
Ariel. 

23 »y N. 

23 8w 

II s. 

28 18 N. 

30 o S. 

31 6 N. 
A. M. 



24 
26- 

27 



A8TR0K0HI0AL SXOISTES— BubMriptioiit MoeiTed by the Editor. 



To Deo., 1878. 

Fleftcher, L 
Little, W. 
Ndson, E. 
Slater, J. 

To Maroli, 1879. 

Lewis, H. K. 
Worthington, A. M. 



To Sept., 1879. 

Lettsom, W. G. 

To Deo., 1879. 

BaoUiouse, T. M. 
Baxendell, J. 
Hederstedt, H. B. 



Johnson, B. G. 
Loddiges, C. 
Monkhoven, Dr. D. y. 
Pamell, J. 
Smith, Dr. B. 

To July, 1880. 

Bookwalter, F. M. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers wUl at once inform 
him of the fact. 

All Letters requiriner an answer must enclose a penny stamp. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or penny 
postage stamps, but the Editor will not be liable for loss in transmission. 
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First Meeting of the new Session, March 14th, 1879. 

Lord Lindsay, M.P., F.E.S., &o., President, in the Chair. 

Secretaries — Mr. Glaisher and Mr. Banyard. 

The minutes of the preceding meeting were read and confirmed. 
The following gentlemen were balloted for and duly elected 
Fellows of the Society : 

Maures Horner, Esq., 5, Bishopsgate Street Within, E.O. 

E. E. Markwick, Esq./ East Acton, Middlesex. 

Arthur Edward Nevins, Esq., 3, Abercromby Square, 

Liverpool. 
Charles Clement Walker, Esq., Lilleshall Old Hall, New* 
port, Shropshire. 
Mr. Knobel was called upon to read a paper On a Persian MS. 
of Ulugh Beigh^s Catalogue of Stars, recently presented to the 
Society by Mr. Ranyard. The MS. is in two volumes. The first 
consists of Ulugh Beigh's introduction to the catalogue of stars, and 
the second contains a pretty complete list of Ulugh Beigh's astro- 
nomical tables, among which is the catalogue of stars. Our 
knowledge of Uluh Bech's catalogue is derived from a translation 
made by Thomas Hyde in 1665. This translation was made from 
three MSS. at Oxford. Mr. Enobel had carefully translated the 
catalogue of stars in the MSS., in the possession of the Society, 
and had compared it with the translation of Hyde in 1665. He 
had found about 120 differences in the longitudes and latitudes 
of stars as given in this MS. and in the translation of Hyde. 
The Society's MS. is exceedingly useful in more ways than 
one. It not only acquaints us with a different reading of 

YOIi, ZYIZ. 
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Ulugli Beigh's catalogue, but the bad writing affords dues to 
explain discrepancies in other oriental MSS. Professor New- 
comb has recently in the Washington observations investigated 
the records of certain Arabian eclipses given by Ibn Junis,^ and 
has found certain discrepancies he could not explain, but by 
means of investigating this Persian MS. Mr. Enobel has sug- 
gested explanations of some of these discrepancies which have 
probably arisen through bad writing in the originals. For 
instance, in one of the eclipses of the moon described by Pro- 
fessor Newcomb, according to Ibn Junis, the altitude of the 
moon is given as 66° when the eclipse began. Professor New- 
comb found that that could not have been the case, because this 
altitude is much higher than the meridian altitude at the place of 
observation. It is impossible in any Arabic or Persian MS. to 
confound any number from 60 to 69 with any other number, that 
is to say, if you have the number 66 it may be a mistake for a 
number between 60 and 69, but it cannot be a mistake for 50, or 
40, or 30. If you compare the properly formed Persian symbols 
for 60, 61, 62, 63, 64, 65, 68, 67, 68 and 69 there is a marked 
contrast between the numbers 66 and 62, but in the Society's 
MSS. the signs for these two numbers are so alike that it led 
Mr. Knobel to think that the mistake might have arisen from 
confusing these two numbers in Ibn Junis*s MSS., and the 
probability of his surmise was added to by Mr. Neison, who com- 
puted that the altitude of the moon was really 62° 30' at the 
time of the eclipse. There are five eclipses that Professor New- 
comb has investigated, with respect to which Mr. Knobel has 
offered explanations suggested by the bad writing of the Society's 
MS. Any number from 10 to 19 is very likely to be confounded 
with the numbers from 30 to 39, and from 50 to 59. 

Mr. Enobers paper consisted chiefly of notes of different 
readings between the Society's MS. and Hyde's translation. He 
has also added a complete list of the magnitudes of stars given in 
the catalogue of Ulugh Beigh, who, following Ptolemy, gave the 
magnitudes in thirds, and by an initial letter indicated them as 
« large " and " small." 

The President said : I do not know whether any Fellow of the 
Society can cope with the reader of the paper, but I am sure you 
will accord him your most warm thanks. It would be a matter 
of the greatest interest if a good collation of all the MSS. of 
Ptolemy's catalogue that are in this country and France could be 
made, giving the various readings. I ^v^ish Mr. Elnobel would 
undertake the work. 

Mr. Gill gave some explanation of a method for the determina- 
tion of astronomical refraction. He said that when the ordinary 
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mode of determination was used by observing the zenith distances 
of stars at their ^ upper and lower culminations, and finding the 
(Jorrections of the assumed colatitudes and of refraction, the in- 
vestigation became involved and included the imperfectly known 
law of refraction. A method, which was entirely independent of 
any assumed law, was therefore a desideratum, and he pointed out 
such a method in the case of an observatory exactly under the 
equator where stars selected also exactly on the equator might be 
observed by means of an altitude instrument at corresponding 
altitudes east and west of the meridian. If the right ascensions 
of the stars are accurately determined, we should then know the 
differences of their hour angles, as unaffected by refraction, and 
compare them with the differences as affected by refraction. The 
paper concluded with a summary of the conditions for the elim- 
ination of systematic errors. 

Mr. Gill referred also to the results of his heliometric measures 
of the Mars stars, which indicated that all the right ascensions of 
faint stars observed with meridian instruments chronographically 
are too great, and that the right ascensions of stars of all magni- 
tudes observed by the old eye-and-ear method appear to coincide 
precisely with the heliometric results. He suggested some causes 
of error, by which the observations by chronograph might be 
affected. 

Mr. Marth said that the determination of refraction from 
meridian observations was not very uncertain, provided only 
proper precautions were not neglected. He gave some account of 
various determinations of the effect of temperature and refraction, 
and explained that, if the errors of the meteorological instruments 
were duly taken into account, the difference between the two 
determinations of refraction which Bessel had determined from 
Bradley's and from his own observations, was reduced to a 
quantity corresponding to a difference between the two thermo- 
meters of o^'4 Fahrenheit. In concluding, he urged that the 
errors of the meteorological instruments ought to be strictly 
determined. 

' Mr. Christie remarked that as to the Greenwich instruments 
there was no necessity to give Mr. Gill any advice. It would be 
seen by- the Greenwich volumes for many years past that the cor- 
rections of thermometer and barometer were carefully studied, 
and that the instruments were carefully compared with the 
standards, and he believed the maximum error of the ther- 
mometer was only one-tenth of a degree, and no one could pro- 
fess to read a thermometer with greater accuracy than that, 
tenth* 

Mr* Neison showed on the board a ready method of determining 
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the differrence of error in obserring the transit of a large and 
small star, 

Mr. Gill tlianked Mr. Marth for his suggestions, and corrobor- 
ated Mr. Christie as to the great care that is taken at Greenwich 
in comparing the instruments. A recent comparison of the baro- 
meter with that at Eew was extremely satisfactory, a few 
thousandths of an inch being all the difference discovered. 

Mr. Talmage read a paper entitled Remarks on Mr. Sadler's 
paper in the Janiuzrt/ number of the Monthly Notices. He said : 
Perhaps an apology is due to the meeting, as many other members 
older than myself might have brought this subject before the 
Society. I have received a number of letters on the subject from 
the fnends of Admiral Sm3rth, and I will make one or two 
remarks of my own^ and then read a letter I have received from 
Professor Piazzi Smyth, Director of the observatory at Edinburgh^ 
The author of the paper says '^ that, unless he is mistaken, Sie 
President's Address was couched in eminently cautious language;" 
but he is mistaken. If he had been honest he would have given 
these words of the Astronomer-Boyal, '* My confidence in the exact- 
ness of the observations is purely personal. Knowing the attention 
which has been given to instrumental adjustment, &c., I can truly 
say, if an accurate observation were required, I should desire it 
should be made by Admiral Smyth, and in handing hm the 
medal I beg leave to say that never was a medal more worthily 
earned." There is not much ambiguity in language like that, and 
the Astronomer-Boyal in a letter to me lately says, '* I had great 
confidence in Adnural Smyth's observations. The mistake is 
owing probably to literary ardour and want of experience^ for he 
has been elected about two years, and this paper appears to have 
heralded his name on the Council list. I have received from 
Professor Piazzi Smyth a letter which he desires me to read. 
The letter stated in effect that — ^^ No doubt a list of errata in the 
Cycle of Celestial Objects, if deduced from recent observations, 
would add largely to the value of the book, and would aid the 
progress of sidereal astronomy. Nor need there be any difficulty 
in accepting the criticism that in a book of such unique and com- 
prehensive character as the Cycle, there must necessarily be a 
great deal left to be filled up by other men with more time at 
their disposal, and larger telescopes than the author of the Cycle 
had the opportunity of using. This was indeed abundantly ex- 
plained by the author himself, and quite understood by his con- 
temporaries, but instead of criticism of that common-sense kind, 
it was astounding to find that the author of the paper recently 
printed by the Boyal Astronomical Society had made few or no 
observations himself, and made no pretence of being able tg pro- 
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ctuce sncli a boob as tlie Cycle Himself, but bad merely collected 
at tbe bands of two or tbree otbers^ balf a century after tbe 
Cycle bad been publisbed, and could now no longer be bougbt, a 
few corrections obtained in various countries by means of telescopes 
nine times larger tban tbat used by Admiral Smytb. Tbe 
autbor of tbe paper endeavoured, witb persistent malignity^ to 
ignore tbe very existence of all tbe better and complete observa- 
tions in tbe Cycle. Sucb an attempt by any man to raise bimself 
by vilifying otbers, and concealing all tbe main facts of tbe case, 
was in itself not merely disgracef ul, but probably bad never been 
beard of in tbis country since it bad grown from its savage state." 
Mr. Talmage added tbat be was sure tbe sentiments contained in 
tbe letter would recommend tbemselves to any bonest man. He 
bad bimself attended tbese meetings for 22 years, and bad never 
before known of sucb an attempt to rise tbrougb dirt to dignity. 

Tbe President said : You bave beard a paper read tbis evening 
wbicb contains language considerably stronger tban tbat usually 
beard in learned societies or at public meetings. Tbe reason wby 
I did not interfere during tbe reading of tbe paper was because, 
in considering tbe matter at tbe Council meeting tbis afternoon, 
we came to tbe conclusion tbat as an attack appeared to bave 
been made upon tbe Council for allowing tbis paper to be printed 
in tbe Monthly Notices ^ it was desirable to court inquiry as mucb 
as possible, to sbow tbat we are not anxious in any way to stop 
investigation of tbe subject. Having said tbat I woidd invite 
discussion, but I bope speakers will, as far as possible, keep to 
Parliamentary language. 

Mr. Enott said : It is not my wisb to prolong tbe discussion, 
but I confess I read Mr. Sadler's paper witb a great deal of pain. 
Wbile Mr. Sadler bas done good work in pointing out discrepancies 
in tbe Cycle, it seems to me tbat tbat is not tbe object of tbe 
paper, but tbe real object is to tbrow discredit and cbarges, I 
tbink I may say, of f als£&cation, forgery, and fraud on a tborougbly 
bonest and bonourable man. (Hear, bear.) I bad not tbe bonour 
of an intimate acquaintance witb Admiral Smytb, but I bave 
corresponded witb bim, and met bim at bis own bouse, and no one 
wbo knew bim could tbink be was anytbing else tban tborougbly 
bonest and bonourable, an uprigbt officer, and a gentleman. I 
tbink societies like ours bave notbing to gain, but everytbing to 
lose, wben tbe papers printed by tbem are marked by offensive 
personalities and insinuations of unwortby motives, and I bope 
after calling attention to tbe matter in tbis way we sball bave no 
cause of complaint in tbe future. It seems to me to be still more 
to be deplored wben tbe writer of tbe paper was, or was about tgi 
be made, a member of tbe Council, 
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Mr. Gill : I am sure tHd friends of Admiral SmytH will be glad 
to hear that the Council considered that this paper was simply 
intended to point out some of the errors which arise in everything 
that is done by human minds and human hands. When a cata- 
logue has errors, and serious errors in some cases, it is worth 
while to consider how such errors may have arisen. They may 
arise fraudulently, or from want of care, from want of experience, 
or from various other causes. I would remind the Society of a 
notorious case of an imputation made against one of the most 
honoured workers in science we have had. When Sabine came 
back from his great magnetical series of observations, which he 
had made with a small circle and level, it was obvious that the 
value of his observations depended on the value of his level error. 
Captain Cator determined the value of his level error, and while 
Sabine's error gave one second of arc Cator's gave lo". Babbage 
seized on this and made a violent attack on Sabine, and declared 
he must have forged the observations. Sabine went on a visit to 
Dr. Bobinson, and Dr. Bobinson did not know, as he afterwards 
said, whether to shake hands with Sabine or kick him out of the 
house. (Laughter.) But he determined he would get hold of 
the level and test it himself. He did so and found the error to 
be neither i" nor lo" but 20". The explanation turned out to be 
that the level was mounted in a brass tube, which by its expansion 
and contraction caused the error to change ; when the tube was 
removed the error came out exactly as Sabine had determined it. 
Now, many of the errors in the Cycle may perhaps have some 
such origin, and I am sure the Society will wish to acquit Admiral 
Smyth from any act of dishonesty. If any man was jealous of 
his eyes and his telescope it was Admiral Smyth, for if anyone 
told him there was a faint star anywhere he would try and see it, 
and when he thought he had seen it he would measure it and 
publish the result, perhaps with the weight of I. attached to it, 
which he considered not of much worth. Among observers of 
double stars no one more honestly confesses than Struve that he 
makes errors, alid if Struve errs I confess I think Admiral Smyth 
might have erred more times with his less experience, and therefore 
while the Society will acquit the memory of Admiral Smyth from 
any suspicion of dishonesty, I am sure Mr. Sadler will be the first 
to rise and say that he did not mean to impute dishonesty, but 
only some errors, and I hope that will be the result of the whole 
matter. 

Mr. Neison : I think there is a great difference between the 
language of Mr. Sadler in his paper, and the interpretation put 
upon it by Mr. Talmage. There is no explicit charge of dishonesty. 
The most he says is that Admiral Smyth has followed his prede- 
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cessoTS errors. We do not find it stated or implied tHat Admiral 
Smyth forged these observations, or wrote down deliberately 
imaginary observations which he did not make. Those who have 
been accustomed to look for faint stars or satellites, know that 
they can easily fancy that they see them if they know where to 
look. I cannot see that Admiral Smyth has been charged with 
deliberate forgery, though no doubt he is charged with having 
made mistakes. There is in the paper a charge of having made 
inexplicable errors in the Bedford Catalogue, but it is in the form 
of a quotation from one of our best double-star observers, Mr. 
Bumham, of Chicago. The Cytle has been regarded with great 
trustworthiness, and its measures have been used for the purpose 
of determining double star orbits, and it seems there are numerous 
errors in it. I think it only fit and proper that they should be 
pointed out. In fact, most of us may be aware of doubts and 
difficulties and errors which have been introduced into double 
star work through its being assumed that Admiral Smyth's obser- 
vations are to be implicitly trusted. (Cries of "Oh.") I may 
mention the supposed close companion to Procyon as an instance. 
I should be the last man to admit that Admiral Smyth would 
have done anything unbefitting the character of an English gentle- 
man. But if errors are made by anybody — ^it does not matter 
who— I think it proper they should be pointed out. 

Mr. Lynn : This sentence occurs in the paper in a note on one 
of the mistakes to which Mr. Sadler calls attention : " This state- 
ment is inexplicable if Admiral Smyth really examined the star." 

Mr. Dunkin : As one of the older members of this Society, and 
one personally acquainted with Admiral Sm3rth, when such a 
charge is made by Mr. Sadler, and printed in the Monthly 
Notices^ it is my duty, I think, to stand here and uphold 
Admiral Smyth's observations as far as I can. I am glad to 
hear it acknowledged on all sides that Admiral Sm3rth really was 
a gentleman — (laughter) — and, being a gentleman, that it was 
impossible he could forge his observations. Mr. Neison has said 
there is nothing in the paper on which we can found a complaint ; 
but what does he understand by " the charge of a serious cha- 
racter " referred to by Mr. Sadler himself in the paper ? With 
regard to these so-called inaccuracies, I have gone through them 
and I find they are mostly accidental errors that can be made with 
the greatest ease by any observer. I stand here as an observer of 
thirty or forty years experience ; and I admit that I have made in 
that time scores of mistakes myself. I should be sorry if any 
gentleman who took up the Q-reenwioh observations and analyzed 
them, and found some 10 degrees wrong in an observation, should 
say tiiat I had forged the observations or copied them; yet 
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that is what liaa happened to tlie late Admiral Smyth. [Mr. 
Neison : I beg your pardon.] Now, take the first case of in- 
accuracy alleged in the paper. Admiral Smyth himself ex- 
plained that error as due to a mistake in the reading of the 
micrometer. Then why should that be put here and held up against 
him ? Then with regard to the next — a difference of loo degrees 
in the position angle. What is that worth ? It is a very easy 
mistake to make. Admiral Smyth while observing some faint 
object, and having scarcely any hght in his room, reads off the 
position angle on his circle, and makes a mistake of lOO degrees. 
It is the easiest thing in the world to do. What is loo degrees ? 
I have made many similar mistakes. A young observer like Mr. 
Sadler, with his little experience, cannot understand mistakes of 
this kind, which older observers know they are liable to. Another 
paragraph in Mr. Sadler's paper grieves me to the utmost to think 
that it should ever have been allowed to be printed. I mean the 
paragraph which refers to Sir John Herschers Reference Cata- 
logue, edited by the Bev. B. Main and Professor Pritchard, of 
which he says, '^ As far as I am aware, there is one catalogue 
only, and that not an original one, which surpasses the Bedford 
catalogue in inaccuracy." 

The President suggested that this was not a point at present 
nnder discussion. 

Mr. Dimkin : Beally, I think I may mention that point to show 
whether Mr. Sadler is qualified to know what is accurate and 
what is not accurate. (Laughter.) I only wish to say that the 
whole of the errors which Mr. Bumham discovered in the Herschel 
catalogue have been corrected in the Observatory copy, and the 
errata are remarkably few. If Mr. Sadler will come to Green- 
wich I will show him one of our standard catalogues, one of the 
most celebrated we have ; and I will point out to him that where 
there is one mistake in the Herschel catalogue there are a hundred 
in the other ; therefore, when Mr. Sadler says the Herschel cata- 
logue is the most inaccurate that he ever knew, I must say his 
experience is not worth anything. 

Captain Toynbee : My connection with the late Admiral 
Smyth makes me feel very warmly on this subject. I feel sure 
that all who knew him know that he was not the man to put 
down observations that he had not taken. The malicious way 
the charge is put is exceedingly bad ; but Mr. Gill has told us 
how these mistakes may arise. I have been constantly Hving at 
sea taking nautical observations, and I know that we are liable to 
errors. It seems ^to me Mr. Sadler has commenced his astro- 
nomical life by ''running a-muck" at the old astronomers. I am 
i^ure he cannot have intended to do what his words imply. It 
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seems to me like a midsliipman of the present day pretending to 
get up and blame Nelson for not steaming fifteen knots an hour^ 
and for not ramming the enemy's ships in Trafalgar. 

Mr. Freeman : I have read the remarks with which Mr. Sadler 
prefaced his paper, and I think he has done good work for astro- 
nomical science, and has expressed himself on the whole tem« 
perately. Undoubtedly, the observations in the Cycle ought to be 
received with great caution. The result of the examination is 
that in the future the Celestial Cycle will either not be used at 
all, or will be used as corrected by Mr. Sadler. (Cries of " Oh I ") 
Mr. Christie : May I suggest that, instead of discussing this 
question from a personal point of view, it would be better for 
some one to go through Mr. Sadler's criticisms seriatim, and 
review them dispassionately, and see if they can be explained by 
any fair assumption as ordinary mistakes or blunders in observa- 
tion. It must be remembered that to a large number of these 
errata Admiral Smyth gave the weight of which Mr. Sadler, 
quoting Admiral Smyth himself, says, means *' nearly worthless- 
ness." If Mr. Sadler brings forward those observations as casting 
reflections on the general catalogue, that matter might be fairly 
discussed without introducing any temper into the discussion, in 
order to show how much confidence we may place in these 
measures. I think out of 850 stars observed, Mr. Sadler has 
pointed out 40 errata, and against 20 of those he has affixed an 
asterisk, implying that the observations have been copied. Grant- 
ing even that they have been copied, it is not a large percentage ; 
but it is almost inconceivable that a man should risk his scientific 
reputation by copying i-40th of the whole number of his ob- 
servations, for that is really what it comes to. I have gone 
through several of the errata pointed out by Mr. Sadler. I don't 
see anything suspicious about them. They are the same sort of 
blunders I have found in examining the Greenwich observations. 
I have compared Admiral Smyth's observations with those of 
other observers, and I don't notice any discrepancy that seems at 
all suspicious. I did not approach the question with any pre- 
judice whatever ; but I thought I would fairly examine it, and 
that is the result of my partial examination. I hope, however, 
some Fellow will take up the question and discuss it thoroughly. 
Mr. Chambers : Mr. Christie's suggestion is a good one, and I 
think may be acted upon ; but at the same time it is due to the 
Society at large, and to the council, that we should come to some 
understanding on the subject, and that Mr. Sadler should offer 
some observations as to the real meaning and the bias of his 
paper, because, unless I am very dense, and other gentlemen are 
very dense and obtuse, on reading that paper 1 find that there ia 
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a malignity about it, and an intention to impute dislionesty and 
fraud to Admiral Smyth, which, I think, under all the circum- 
stances of the case, should be explained or withdrawn. No 
enquiry that may be made, in accordance with tlie suggestion of 
Mr. Christie, will be satisfactory to me, or to the Society, so long 
as what I take to be the clear and implicit and intentional impu- 
tations of fraud remain. I may be wrong, but if I am wrong , 
Mr. Sadler will explain ; but if there are such imputations of 
wilful misstatement, wilful deceit, and wilful fraud, they ought 
to be explained, justified, or withdrawn. 

Captain Noble : My own experience of the Cycle may be briefly 
summed up in this — that its star magnitudes formerly led me to 
find more mare's nests in the heavens than any other work I ever 
opened. I believe its magnitudes to be almost utterly untrust- 
worthy. I should not have made any reference to volume 40 if 
Mr. Dunkin had not done so. If instead of saying it was the 
most inaccurate double-star catalogue ever printed, Mr. Sadler 
had said it was the most useless, I do not think any man in the 
room would have held up his hand against the assertion. 

The President : Does any gentleman wish to make any further 
remarks ? 

Mr. Talmage said he held in his hand several letters with a 
discretion to read them, or not ; but he was satisfied with the dis- 
cussion that had taken place, and, with the permission of the 
meeting, would withdraw his paper. The purpose of Professor 
Piazzi Smyth had been thoroughly accomplished, and he be- 
lieved that if the Society could be polled, almost to a man they 
would say that Admiral Smyth was an honest man, (Cheers.) 
That was all he wished to have affirmed. 

The President explained that a paper could not be withdrawn, 
though it need not be printed. 

Mr. Chambers thought the Society ought to insist on the paper 
being printed. It was a fair and temperate explanation, and a 
perfectly fair and reasonable defence of Admiral Smyth by his 
son. I should be sorry to see it not printed. 

Mr, Eanyard : I think the Society is agreed on two or three 
points : first, that Admiral Smyth performed very great services 
for astronomy ; that as a popular writer he interested a great 
many men of the past generation in astronomy, and the Society 
is also I think agreed that it is of very great importance that free 
and honest criticism should be encouraged, whether it comes from 
a young man or from an old man. The only question with 
regard to which there is any difference is, whether in this case 
there is any malice about the criticism. In passing this paper it 
ia evident that the Council felt that that was no malice sufficient 
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to justify them in refusing to print the paper. I greatly regret 
that so mnch warmth should have been exhibited, for such dis- 
cussions, though begun without malice, may lead to evil conse- 
quences. 

The President : The question of criticism is one of great and 
vital importance to our Society. I cannot help thinking that had 
the paper of Mr. Sadler been devoted to a mere numerical 
list of the errata, or corrections, of the observations to be found 
in the '* Cycle,*' though it would be dry to read, it would have been 
extremely useful, and might have been adopted probably in any 
new edition of the book. Such a list of errata might have been 
prepared without imputing any motives, or giving any reasons for 
the corrections. In correcting a table of logarithn\s you would 
not think of putting any reason for altering a figure 8 to figure 9. 
If Mr. Sadler would give his attention to corrections as Prof. 
Argelander did of the various catalogues that we have, it would 
be an extremely valuable service, and no one would value such 
tables of corrections more than myself. I would suggest that he 
should take up the B. A. catalogue (laughter). I thmk the dis- 
cussion brought about by Mr. Talmage's paper is one of value to 
the Society, as it is a decidedly good thing to have a ventilation 
of opinions. I never had the pleasure of the acquaintance 
of the late Admiral Smyth, but I must say of his book that it 
was one of the first astronomical books I ever read; and I 
remember the delight I felt iii reading it, it did more to make 
me turn my attention to the subject than any other book, and I 
believe I am not a solitary instance, for I know of no book that 
has done more to interest amateurs in astronomy than that 
(applause). 

Oaptain Tojmbee : I am glad, my Lord, to hear you say that ; 
and I would suggest that your speech be entered on the minutes 
of our Society, to counterbalance what has been already pub- 
lished. It would, I am sure, be satisfactory to Admiral Smyth's 
friends. 

The President : I do not know whether Mr. Sadler desires to 
say anything. 

Mr. Sadler : No, my Lord ; except simply that I have not im- 
puted dishonesty to Admiral Smyth. I think my remarks were 
legitimate criticism. I have the right to point out errors, and it 
is quite possible that Admiral Smyth may have made mistakes. 

Captain Toynbee : But if a clever man has made a mistake you 
need not call him a liar. 

Mr. Sadler : In an observation that Herschel gives as 320°, 
Admiral Smyth follows him 320-1^^°. There is a mistake pos- 
sibly. The actual figure ought to be Z20^. If such mistakea 
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are to be found, not once or twice, but many times, sorelj we mtut 
infer that Admiral Smyth must have been influenced or biassed by 
the preTions obsenrations. Mr. Christie has referred, I think, to 
M. Flammarion's yaloable book on doable stars. In that book 
there is a statement giving a piXFper motion to a certain star of 
o'9 seconds per annnm, on the authority of one of Admiral 
Smyth's observations, an observation which is perfectly erroneous, 
because it rests on a certain observation of Herschel*s, in which 
the error is perfectly explicable. 

Mr. Christie : With regard to Flammarion, I don't think he 
does accept Admiral Smyth's measures implicitly. He shows, I 
think, regard to the proper motion of the star referred to, that 
Admiral Smyth's measures were not erroneous, there would result 
a proper motion of i" in the star. 

Dr. Copeland : I think I can explain to the meeting how mis- 
takes of the class pointed out by Mr. Sadler are easily made. A 
man observing double stars wants to compare with Sir John 
Herschel, and runs down a list to find the position angle. He 
has the figure on 173, but compares with Herschel's 137 and 
thinks that he must have made some large error — ^by a slip — ^and 
alters it ; this is a source of error which many an old observer 
will be aware of. I wish, therefore, to point out that because an 
observer has copied an error he must not be charged with com- 
mitting a fraud. As .has been said, it is perfectly absurd that any 
man who has produced a work like the '* Cycle " should have forged 
I -40th of his observations. Look at the corrections that Arge- 
lander has made, and the thousands of .corrections others have 
made ; but they never think of throwing the slightest stain on 
the character of the observer. As this paper has conveyed to all 
who have read it the impression that it does impute fraud to 
Admiral Smyth, I think the 'Society owes it to itself to put 
something in print in the Monthly Notices on the other side, 
showing that we do not agree with that statement. 

Mr. Common : There can be no doubt about the errors which 
Mr. Sadler has pointed out, but that correction of itself has not 
given rise to this feeling. The real question is the motive that 
has been manifested, or is supposed to have been imputed. If 
Mr. Sadler is prepared to withdraw any imputation of bad faith 
on Admiral Smyth, the matter, as far as I can see, should be at 
an end ; and the ground would be cut from under the feet of the 
people who have objected to his criticism. 

Mr. Sadler : It is simply impossible to deny the imputations. 
I have given the grounds for them in my paper. I must stand or 
fall by them. 

Mr, Banyard : What you have said may be interpreted by the 
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Fellows in any manner they chooflie. You liaye not definitely said 
that you imply no bad faith. 

Mr. Sadler : Nor do I do so ; but I baye said that there is 
a remarkable coincidence between these observations and others, 
and I do not think that anyone can interpret that into an impu- 
tation of dishonesty. 

Mr. Gill : Then just say that you did not impute dishonesty. 

Mr. Sadler : I do not impute it. If I attacked an observation 
by Lord Lindsay I should not impute dishonesty, even if I pointed 
out that his observation was like others. I might be said to im- 
pute a bias, but that is not saying that he copied. I do not say, 
and never have said, that Admiral Smyth did not observe the 
stars. 

Mr. Christie : You do distinctly say he copied other people. 

The President : I must request that observations be addressed 
to the chair. 

Mr. Christie : Mr. Sadler does distinctly say that Admiral Smyth 
copied these observations which he has marked with an asterisk ; 
and I do npt see how Mr. Common's suggestion can be carried 
out, because the whole paper stands or falls on that point. 

Mr. Neison : Mr. Sadler does not say ** copied." He says 
'* followed." I don't see, after what Mr. Sadler has said, that it 
ought to be assumed that he made any imputation. There are 
certain words in this paper that I should not interpret as other 
gentlemen have done. Some of them may bear a certain inter- 
pretation, but I understand we have now an explicit assertion that 
that interpretation was not meant; and what more can be 
desired ? 

Mr. Christie : If Mr. Neison had read the paragraph he would 
have seen that Mr. Sadler says of Admiral Smyth : ** in cases 
where he has presumably ^copied ' the measure of others." 

Mr. Sadler : I certainly desire to withdraw the word '' copied " 
and to say "followed." 

The President : The question before the meeting is that this 
paper be withdrawn. 

Mr. Penrose: It is imposBible to acquiesce in the desire to 
withdraw the paper, unless something more explicit is given by or 
on behalf of Mr. Sadler that the insinuation which is made is also 
withdrawn. If he does not do that, I think something should 
appear in the records of the Society denoting that it is not the 
opinion of the Society with regard to Admiral Smyth that he 
palmed off the observations of other people as his own. 

Mr. Banyard : I think the Society is not understood to endorse 
every statement in the papers they publish. It is well for the 
purpose of criticism that great latitude should be allowed to critics 
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as well as to tHose who defend from criticism. The Society har 
not in any way pledged itself by any assertion or insinuation 
made in Mr. Sadler's paper. The council has allowed many papers 
to be printed during the last few years which no one would sup- 
pose they wished to endorse. It cannot be said that Mr. Sadler's 
language was sufficiently unparliamentary to prevent the paper 
being printed. 

liLr. Talmage drew attention to a paragfaph in page 191 of 
the Monthly Notices where Mr. Sadler had said that Admiral 
Smyth had given the colour of a star he could not have ob- 
served. He (Mr. Talmage) did not object to criticism, but 
objected to the imputation of motives. 

The President then put the question whether Mr. Talmage's 
paper be printed or not ; and on a show of hands, it was resolved 
that it should be printed. 

Professor Langley said he had been deputed by the United 
States Coast Survey to make observations in Europe on the cha- 
racter of astronomical vision at different altitudes. About 
Christmas he was located on the slopes of Mount Etna ; and his 
observations led him to believe that the advantages of mountain^ 
stations had been exaggerated as regards their work for precision ; 
but as regards light, and the visibility of faint objects, there were 
great advantages. Though his eye was not sensitive to faint 
objects, he found he could see with the same apertures there what 
better observers than himself had seen here. In the clear atmo- 
sphere of Sicily, near to the sea level, he was able to count distinctly 
but six stars of the Pleiades ; but at this station, half way up Etna, 
he easily counted nine stars, and glimpsed almost as many more. 
As regards faint objects, like nebulae, the gain was very marked, 
and also there were evidently great advantages, for all work con- 
nected with solar physics, especially for viewing the lines of the 
chromosphere, the gain was enormous. It was hardly too much to 
say that the future of solar physics was very largely bound up in 
the question of observatories in a more elevated atmosphere. He 
had supposed from his experience in the Bocky Mountains and in 
some of the Southern States, as well as in Egypt and Italy, that 
he was justified in coming to the conclusion that, for solar work, 
they wanted very dry cKmates as well as an elevated region ; bat 
on coming here an observer of greater experience than himself 
had pronounced in favour of a climate where the air was saturated 
with moisture, when not actually cloudy. On this point he sbould 
be glad of an expression of opinion by members of the Society. 

Mr. Brett observed that Professor Langley had said very mo- 
destly that his eye was not remarkably sensitive to delicate objects ; 
but Professor Langley had seen Mercury on the corona -several 
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minates from the limb, and oould see the corona for fifteen 
minutes from the limb in bright daylight ; a thing which, wheii 
he (Mr. Brett) stated it to this Society some years ago, produced 
general laughter. 

Professor Langley : I have not seen it in bright daylight. 

Mr. Gill : But you have seen it ? 

Professor Langley : I think I have seen evidences of the corona 
in daylight. On the occasion of the transit of Mercury I believe 
I saw Mercury just before it reached the limb^ which seemed to 
me to be evidence of some kind of background. 

Mr. Christie said that Professor Tachini had frequently seen 
the corona and a large portion of its streamers. 

Mr. Banyard had seen Tachini's drawings, and they were very 
unlike what we knew the corona to be from eclipse observations. It 
was possible that Mercury might have been seen by reason of light 
transmitted through its atmosphere. A crucial test was whether 
the moon could be seen on the background of the corona. He 
did not think that the moon had been seen before it came up to 
the sun's disk, and it was questionable whether any part of the 
moon's limb could be seen outside the sun when the sun was par- 
tially eclipsed. His own conclusion was that it had occasionally 
been seen, but only for a minute or so outside the limb, and pos- 
sibly that was when the moon was passing over prominences. 

Mr. Neison : Is it not possible that Professor Langley saw 
Mercury by reason of its atmosphere reflecting or refratcting the 
solar light ? In the case of the transit of Venus that was seen 
36 hours before the transit. 

Professor Langley : The circumstances under which I saw Mer- 
cury were altogether exceptional. There was the bluest sky at 
the moment of first contact that I had seen in the year, perhaps, 
and the reason, I believe I was not biassed, was that I was using 
a polarizing eyepiece, which entirely changed the position angle, 
so that I was not sure within 30° of the place upon the limb. 
When I saw the planet almost in contact with the limb, apparently 
as a darker spot on something a little brighter, I very deliberately 
revolved the eyepiece in order to make certain that this was no 
speck of dust, and I arrived at the conclusion that whatever it 
was it was something real. Immediately after I saw the limb 
notched at this point. Under these circumstances I can hardly 
doubt that the observation indicated something sufficiently bright 
to serve as a background. 

The President : I think the Society will be grateful to Pro- 
fessor Langley for giving them an instance, so well recorded, of a' 
very rare phenomenon. Such an authentic statement will be 
very valuable. 
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Ifr. Banyard : "^tli sucli a very faint object, it would no doobt 
be di£Scult to speak with certainty as to whether the inside of the 
spot was darker or brighter than the outside area. The observer 
would be conscious that a circular area was marked out in some 
manner, but it might be by a ring of light corresponding to the 
limb of the planet, and unless special attention were paid to this 
I think we must not rely on such an observation, as proving that 
the disk of the planet was darker than the surrounding area. 

After a vote of thanks to Professor Langley, the Meeting^ 
adjourned at half-past ten. 



EEVIEW. 

Ikteription of Observatory at Higher Bebington, Cheshire, A Paper read 
before the Literary and Philosophical Society of liyerpooli March i8th, 
1878. By B. C. Johnson, F.R.A.S. pp. 8. 
This neat and compact obseryatory, of which a woodcut is given, is of 
two stories ; the lower one, circular, made of bricks or stone (?) enables 
the telescope to be raised above surrounding objects, and is utilised for a 
laboratory or photog^phic room. The upper equatorial room is of the 
drum-dome form, also circular ; all but the lowest foot being a continuation 
of the wall of the lower room, and is made of timber covered with corru- 
gated zinc. Mr. Johnson describes some novel improvements in this dome 
which works welL The telescope is an equatorial reflector by Mr. John 
Browning, with silvered-glass speculum of 9 j^-in. diameter ana 6-ft. 6-in. 
focus, of excellent performance, both for space-penetrating power and for 
the manner in which it divides the closest double- stars. The pier which 
supports it rises from a firm foundation, and is carried through without 
touching either of the floors. It is hollow in the centre and open down 
part of one side, so that a well-ventilated space is allowed for the fall of 
the weight of the driying-clock. We congratulate Mr. Johnson on the 
erection of this observatory, and wish him health and every facility for 
doing useful work with it. 
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N.B. — ^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOE OF THE ASTEONOMIOAL EEGISTEB. 



NAMES ON MAP OF MOON 



Sir, — Amongst the names which Mr. Neison fails to identify 
is one, ** Mosting.'' I should think this was Intended for Mostlin, 
of Tiibingen, the discoverer of the comet of 1580. 

Tour obedient servant, 

Eastbourne : March i, 1879. G. F. CHAMBERS. 
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THE NOMENCLATURE OF MARKINGS ON MARS. 



SiT,^^Y<m ask m« to write about the Mars-Tnarking controreny. 
I tMnk it is a mistake to have a controversy. It seems to me by 
creating party feeling to be the surest means of preventing any 
practical result. The question can only settle itself when, party 
feeling on the subject having been forgotten, a map of Mars^ so 
superior to all others in convenience and accuracy, appears, that 
by its simple merits alone (like Beer and MS,dler*8 map of the 
moon) it becomes a standard of reference without controversy. 
The matter, therefore, I think, should be left to the judgment of 
the man who may be successful in producing a map thafc shall 
command the position of authority. 

I am. Sir, your obedient servant, 

DAVm GILL. 



NAMES OF MARKINGS ON MARS. 



Sir, — ^While the nomenclature of recently-discovered (or 
recently determined) detail upon the surface of the planet Mars 
may reasonably be a subject for discussion, I must say that I am 
entirely in agreement with Mr. Green as to the impolicy of dis- 
turbing that for which we are indebted to Mr. Proctor, and which 
has now become so firmly established. If it were only that Mr. 
Proctor's names have been adopted by our admittedly chief autho- 
rity on the subject, Dr. Terby, of Louvain, this would, I conceive, 
afford ample reason why they should not be altered, even did no 
others exist. 

Every practical observer must, I think, endorse Mr. Gh'een's 
assertion that the association between an object and a name is 
much more direct and inmiediate than that between such object 
and a number or symbol. Speaking for myself, '' Dawes Ocean " 
and *' Eaiser Sea ** recall images to my mind which I certainly 
venture to think B^ or ^ would entirely fail to do. Nor do I, 
I confess, see that objection to the use of the names, even of 
firing astronomers, which seems to strike some of your corres- 
pondents — ^always assuming that such astronomers have con* 
tributed to our knowledge of areography. I do not remember 
ever to have heard any condemnation of such names as Hudson's 
Bay, Daries' Straits, Behring's Straits, Torres' Straits, Marshall's 
Islands, Parry Islands, Kerguelen's Island, &c., &c., as applied to 
terrestrial objects, and I wholly fail to see upon what principle 
exception can be taken to naming parts of the surface of Mars 
after observers and others who have done so much to advance our 
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knowledge of the planet as Dawes, De La Bue^ Lockyer, Phillips, 
Proctor, Terbj, and many others.^ Nay, in the perfectly ex- 
quisite drawings made by Mr. Green himself at Madeira in 1877 
(than which, I have no hesitation in saying, nothing finer has 
ever yet been executed) I can find ample justification for calling at 
least one tract, *' Greenland." Under any circumstances, however, 
I think that it would be better even to number Martial objects 
I, 3, 3, 4, and so on, than entirely to alter existing nomenclature, 
in the way done by M. Flammarion and Signer Schiaparelli ; the 
work of which latter astronomer especially I can only regard as 
mischievous, and as tending to create wholly needless confusion. 

I am. Sir, obedien tly yo urs. 
Forest Lodge, Maresfield, WILLIAM NOBLE. 

Uckfield: ]^ch 18, 1879. 



Sir, — ^In your February number I see that Lord Lindsay pro- 
poses to return to Madler*s method of distinguishing between the 
different markings on Mars, and to designate them by different 
number of the alphabet. I think there are in practice grave 
reasons against adopting such a course, and especially the great 
difficulty in remembering such a system. Continent A, Marking 
little b, Gulf large 0, &c., &;c. These give absolutely no assistance 
to the memory, and often prove most treacherous through one 
letter being confounded for another of a similar sound. These 
letters are in my own experience harder to remember than even 
letters, yet in the cases of both the moon and the minor planets 
we have instances of how much easier it is to remember names 
than numbers. 

If we were beginning de novo, I should strongly support Lord 
Lindsay's alternative method, namely, that the names should be 
drawn from the male members of the ancient mythology, for I 

* In speaking as I have done above of the nomenclature of geographical 
details, and of assigning to different localities on the earth the names of 
their discoverers, I have not overlooked what Lord Lindsay has said upon 
p. 46. It seems to me, however, that the discovery of any fresh areo^^ra- 
phical feature renders it, in one sense, a portion of the scientific possessions 
of the nation in which it may happen to be made. We are in the last 
degree unlikely to go to war either with the Belgians or the Italians to 
obtain a *' scientific frontier '* in Mars, and I myself cannot see any valid 
objection to Cape Schiaparelli, or to Terby Sound, upon a map of the 
planet. It womd not wound my national susceptibilities in the very 
smallest degree to find those names there, and it seems difficult to me to 
imagine that men of other nationalities should be more sensitive with 
reference to a form of nomenclature which must possess a certain amount 
of historical value, as connecting various details upon Mars with the 
names of those who first detected them. 
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think on all grounds this is the most stdvantageona system. Asso- 
ciate them with terrestrial analogies, as Locus, Promo ntorium, 
Terra^ and you have, I think, the easiest system of nomencla* 
ture of all to be remembered. 

For the present, however, I think it would be far from advan-> 
tageous to alter the common system of nomenclature. When the 
principal markings on Mars have had their shape ascertained with 
some approach to accuracy, then it will be time enough to frame a 
lasting system of nomendature. To give a name to some great 
division, and then to find it is divided into three, or to separately ^ 
name two great divisions, and find that they are really one, is to 
introduce frightful confusion into a systematic standard notation, 
whereas it does not matter at all in the present haphazard nomen- 
clature, which no one attempts to learn unless he is systematically 
observing Mars, and if he be doing so he will certainly not 
be content until he has learnt all. 

To introduce another provisional system would merely make 
the present confusion worse, and would be useless. Unquestion- 
ably Proctor's system of nomenclature is the oldest, and the one 
most commonly used. Why not retain it until we have some 
accurate knowledge of the principal divisions of the surface of 
Mars, and then issue a map and monograph of the planet with 
a system of nomenclature derived from the mythological dic- 
tionary? 

E. NEISON, 



AN OBSERVATOBT OF THE TENTH CENTURY. 



Sir; — I have just come across an extract from the Ghronicon 
of Bar Hebrseus which may be interesting to some of your readers. 
I append a translation, merely observing that Bar Hebrseus, bet- 
ter known. to us by the name of Gregory Abulfaragius, was bom 
in 12^6, A.D., and is of great authority as an historian of the 

east : 

"Now in the year 378* Sharph'odaulah gathered together the 
philosophers that were in the dominion of the Arabians, and 
built a tower for observing the movements of the stars, and 
established instruments (the Syriac word is organs) of observation 
and circles of brass, as Mamun also had done in his days. And 
he appointed over the work Abu'sahel, son of Bhustham of the 
mountain district." 

Tunbridge Wells : I am, Sir, faithfully yours, 

Feb. 18, 1879. GEOBGE B. HOWARD. 



* t.e. of the Arabians, corresponding to a.d. 986. 
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ASTBONOIICAL OCCUREENOfiS FOB APRIL, 1879. 



DATK. 1 


Frbielpal Oeonn«nee«. Joplter'i SutlUtea. 


Uerldfiia 


Tues 


I 

2 


9 37 
10 40 


Occultation of B Canori 

(6) 
Beappearance of ditto 




h. m. 8* 


h. ID- 
/3Leonl9 

II 3'9 


Wed 


Sidereal Time at Mean 
Noon oh. 41m. 5o*22a 




1059-3 


Thur 


3 


11 46 

12 30 

12 50 

13 17 
u 50 

1249 


Occultation of B.A.C. 

3529 (6) 
Reappearance of ditto 
Occultation of 43 Leonia 

(6) 
Beappearance of ditto 






10 SS'3 


Fri 


4 


Occultation ofp* Leonis 

(5) 
Reappearance of ditto 


l8t Tr. K 


1625 


1051-4 


Sat 


5 
6 
7 
8 

9 

10 
11 
12 
13 
14 


10 24 

11 s 



15 17 

16 29 


Sun's Meridian Passage 
2nL 48*79«t. after 
Mean Noon 






10 47*5 


Sun 


Full Moon 


SrdOc. R. 


17 4 


4043*5 


Men 






s 


10 3916 


Tues 








JO 3S7 


Wed 


Near approach of B* A- 0* 

^5347C5). 
Conjunction of Man 

and I Gapricomi 0^ 5' 
S. 






10 317 


Thur 


Saturn's King : 
Major axis=35''-89 
Minor axiss 4-"5o 






1027-8 


Fri 




aist Tr. ;i. 


16 5 


10 23*9 


Sat 


Occultation of y' Sagit- 

tarii (6) 
Beappearance of ditto 






10 19*9 


Sun 


2 9 


C Moon's Last Quarter 


3rd Ec. B. 


17 9 35 


10 i6'0 


Mon 








10 12*1 


Tues 


15 


8 


Conjunction of Moon 
and Mars s"* 24' S. 

Illuminated portion of 
disc of Venus=o-848 

Illuminated portion of 
disc of Mars =0-886 






10 8*1 



Attronomieal Oeeurreneet for April, 
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DATE. 


Principal Oecorrences. 


Jupiter's SateUitei. 


MeHaian 
Passage 


Wed 


16 

17 


12 
23 


Conjunction of Moon 
and Jupiter 4' G S. 

Inferior conjunction of 
Mercury and Sun 




h. m. 8. 


h. m. 
/3 Leonis 

10 4-2 


Thur 


Sidereal Time at Mean 
Noon ih. 40m. 58*538. 






10 0'3 


Fri 


18 
19 
20 
21 


1 1 
11 


Sun*8 Meridian Fafwage 
DHL ^8*408. before 
Mean Noon 


Ist Sh. L 


1658 


956-3 


Sat 


Conjunction of Moon 
and Saturn 7° 32' S. 






652-4 


Sun 


Jt6 
I 55 


Conjunction of Moon 
and Mercury 4' 31' S. 






9485 


Mod 


• New Moon; 






9 44*5 


Tues 


22 


929 



3 

2 16 
18 

956 
10 3D 








9406 


Wed 


23 

24 


Occultation of 23 Tauri 
Reappearance of ditto 






9367 


Thur 


Conjunction of Venu8 
and V* Capricomi o' 8' 

Conjunction of Moon 
and Venus 2* 43' S. 


•rd Tr. B. 
ftth Oc. B. 


1644 


9 3*7 


Fri 


25 
26 
27 
28 
29 

30 

y 
1 








9 28*8 


Sat 




Ist Ec. B. 


16 2 20 


924-9 


/Swn 




1st Sh. E. 


15 41 


920-9 


Mod 








9 i7'o 


Tues 


) Moon's First Quarter 
Conjunction of Neptune 
and Sun 






9 131 


Wed 


Occultation of B.A.C. 
3398 (6) 

Reappearance of ditto 

Saturn's Ring : 
Major axi8=36"'30 
Minor axis= "5*20 




- 


9 9*1 


VA 

Thxir 






3id Sh. £;, 


iS^S 


9 5'2 
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THE PLANETS FOR APRIL. 



At Tbahsit oyeb thb 


Meridian 01 


* Gkbenwicr. 












Meridian 


Flaneta. 


Bate. 


Bt. Asoension. 


Declination. 


Diameter. 


Passage. 






h. m. 8. 


/ 




h. m. 


Mercury... 


1st 


I 46 23 


N.14 7 


8''-2 


I 83 




9th 


I 52 5 


N.14 50 


I0'''2 


0425 




17th 


' 35 19 


N.I I 34 


II''^ 


23 50-4 




25th 


I 21 13 


N. 7 49 


II''^ 


23 4*9 


Vonus ... 


1st 


2 27 2 


N.14 40} 


ii^-e 


I 48*1 




9th 


3 5 14 


N.17 57 


IZ^'Q 


I 555 




17th 


3 44 30 


K.20 4A 
N.22 56 


12**4 


2 3-2 




25th 


4 2447 


w^-S 


2 11*9 


Mars 


14th 


21 32 29 


S. 16 2 


7''-2 


20 0*1 




24th 


22 I 21 


S. 13 44J 


r-e 


19 495 


Uranus ... 


3rd 


10 II 45 


N.12 I 


^"'2 


9 244 




19th 


10 10 22 


N.12 8 


^"'2 


8 20*1 



Mercury is well situated for obsermtion at the beginning of the 
month, settine nearly two hours after the sun, the interval decreasing. 
At the end of the month he rises about twenty minutes before the sun. 

Venus sets about two hours and a half aner the sun, the interval in- 
creasing to three hours and a quarter on the last day. 

Mars rises about an hour and three-quarters before the sun, the 
interval increasing. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

APRIL, 1879. 

By W. R. Bibt, F.R.A,S., P.S.S, 

The Bev. W. J. B. Bichards suggests that certain lunar objects, sus- 
pected of change, should be regularly observed. He has handed me a 
fist of eighteen such objects, from which I propose to make a selection 
for my present list, premising; that he recognises three classes : the first 
comprises those objects that have changed in appearance and form since 
they were observed by earlier selenographers. The second class contains 
objects more strictly variable, i.e., chan&^e from time to time, either in form 
or tint, the variation depending upon alterations in the angle of illumina« 
tion, or other causes unknown. The third class includes objects jseen as 
bright points on the unilluminated part of the moon. 

For variation in size, measurement is essential, estimation of size or 
comparison with other objects in the neighbourhood will only give the 
relative variation. In the series of drawings in the vicinity of Hyginus 
by Mr. Band Caprom, published in the English Mechanic, Feb. 28, 1879, 
p. 605, the Bev. W. J. d. Bichards estimates the amount of variation in 
size of Klein's crater to be nine times the extent of Hyginus on Jan. 4, 
1879. On March i, 1879, Capt. Noble recorded Klein's crater as *^ scarcely 
if at all larger than Hyginus itself." 

For observation in April. Linng^ its general appearance and form, 
measurement of its greatest and least diameters, position of its interior 
craters. Does it present the appearance of a cone ? Messier and Messier A, 
relative sizes and shapes, direction by alignment of lucid streaks. Are 
they on or above the moon's surface ? number and position of craterlets 
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sefien in tbe streaks. Posidonius y, oomparison of brightness with LiAn^, 
minute crater opening on its summit. Bilfyt tint of floor, number and 
distribution of white spots on the floor. Bright spot west of Picard, 
measurement of longest and shortest diameters, distance of eastern edge 
froni western edge of Picard, aspect at sunrise, at midday, at sunset, 
craterlets on its site. Order of brightness of following objects : CensorinuSf 
ProcluSy DionysiuSy Polyhitis A, Rosse, This order of relatire brightness 
was recorded on August 3, 1876. Does the same order obtain now ? It 
is especially important to determine the relative brightness of these 
objects at the present time. 
Water Lane, Stratford, E.: 
March 11, 1879. 
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Books recoived. — New Solar Elements. By G. T. Garmthers. 
Kagpur. 1879. — ^Meteorological Observations made at the Adelaide 
Observatory,- 1876, 1877. Adelaide: E. Schiller. 1878.— Passage de 
Mercure devant de soleil, 1878. Far Ad. de Bo€. Anvers. 1879. — 
Bibliographic de Spectroscopic. Par Ch. Fievez. Bruxelles : F. Hayes. 
1878, — ^Annuaire de Tobservatoire Royal de Bruxelles. * F. Hayes. 1878* 
— Testimony of the Stars. By Frances Rolleston. Rivingtons. iS'jg.^^ 
End on Illumination in Private Spectroscopy. By riazzi Smyth. 
Edinburgh: Neill & Go. 1879.— Annual Report of the Director of 
Harvard GoUege Observatory. By Professor E. G. Pickering. Gambrid^e : 
Wilson & Son. i879.~First Lecture on the Gircle and Straight Line. 
By J. Harris. 1879. — ^Report of the Observations of Solar Eclipse^ July 
29th, 1878, made at Fort Worth, Texas. Gambridge. 1879. 
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ROYAL ASTRONOMICAL SOCIETY. 



Session 1879 — ^^• 

Second Meeting of the Session, April pth, 1879. 

Lord Lindsay^ MP., F.B.S., &c., President^ in the Ohair. 

Secretaries — Mr. Ghdsher and Mr. Banyard. 

The minutes of the preceding meeting were read and confirmed. 
The Bey. Abraham Smith, of the Collegiate School, 

Huddersfield, and 
Mr. Lewis Swift, of Bochester, U.S. America, 
were balloted for and duly elected Fellows of the Society. 

Mr. Glaisher announced that 65 presents had been received 
since the last meeting, and the thanks of the Society were 
formally voted to the donors. 

The President: I regret to have to announce the death of 
M. Edmond de Ghazal, of Mauritius. I feel I shall be pardoned 
for publicly recording my feelings with regard to him. I do not 
wish to speak of him as a personal friend, for whom I had the 
highest esteem, but as a citizen of the world who gave me great 
assistance in establishing my observatory for observing the transit 
of Venus, and who afterwards placed, by deed of gift, the site of 
the observatory which I raised on the island in the hands of the 
government. The interest he took in my work was only equalled 
by his personal kindness during my illness. 

Mr. Banyard read a paper by Dr. Dreyer on an apparently new 
variable star which appeared to be identical with the red star 
Schjellemp 109. 
VOL. xvn. 
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Mr. Banyard read a paper by M. Trouyelot On the presence of 
ahsorhing masses in front of the photosphere. On several occasions 
during the years 1872 and 1873, M. Trouvelot had, while observ- 
ing with the spectroscope at Harvard College Observatory, noticed 
dark masses which cut out the light in the neighbourhood of the 
G line. On looking at the same part of the photosphere he 
could perceive no traces of any dark object, and he was led to 
conclude that there must be absorbing matter floating in clouds 
above the photosphere, which only absorbed the particular wave 
length cut out from the spectrum. According to his observations 
these clouds are not evanescent objects, but remain in some 
instances from day to day. 

Mr. Banyard said he did not know whether any other spectro- 
scopic observers had seen similar absorption areas on the surface 
of the sun. They appeared, according to the description, to be 
much more than the indistinct cloud-like markings to be seen on 
M. Jannsen's photographs, which seem to alter very rapidly. 

The President : It is a curious subject, and one well worthy of 
attention from those who devote themselves to the spectroscope. 
At the same time I think it is a pity that M. Trouvelot never 
seems to have called on anybody at the Harvard Observatory 
who could come and look through the instrument, and check 
these remarkable observations. The paper would have been 
much more interesting if M. Trouvelot had taken such precau- 
tions, and had shown that there could be no illusion about his 
observations. 

A vote of thanks was passed to M. Trouvelot. 

Mr. Common read a paper entitled Notes on large telescopes^ and 
suggestions for mounting reflectors. He said that, after considering 
the various forms of instruments that it was open to him to con- 
struct, he had by a process of selectidti arrived at the conclusion 
that the silver-on-glass reflector, on the Newtonian principle^ 
was the only form which would be feasible for the construction of 
a large instrument. His paper was listened to with some in- 
terest, as it is known that he is at present engaged, with the 
assistance of Mr. Calver, in constructing a 37-inch silver-on-glass 
Newtonian reflector. After some preliminary remarks on the 
light-collecting powers of reflectors and refractors, he mentioned 
that sufficient attention had not been given up to the present time 
to the loss of light which was caused by absorption in passing 
through the great thickness of glass which was rendered necessary 
by the curves of a large object-glass. If a 37-inch object-glass 
were made, the light would have to pass through some eight 
inches of glass at the centre of the object-glass. For it would 
be necessary in order to support the weight of the object-glass to 
make the thickness of the combined lenses nearly as much 
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at the edgO) and even then there would be gr^at difficulties 
from flexure. He thought that the following ten conditions 
were necessary for the successful construction of a large in- 
strument :-^ 

1. That there should be no tube^ except close to the speculum, 
and he recommended a square lattice-work frame. 

2. The mass of metal between the specula should be as small 
as possible. 

3. The instrument should be equatorially mounted, and capable 
of being directed to any part of the heavens. 

4. That there should be efficient means of supporting the 
mirror without flexure. 

5. That there should be efficient driving apparatus. 

6. That there should be a collimator for the ready adjustmetit 
of the mirror. 

7. That there should be such a mounting as to give the 
greatest amount of steadiness with the least amount of friction. 

8. That there should be efficient means of resilvering the 
mirror and protecting it from dew. 

9. That there should be a safe, steady, and easily-adjusted 
platform for the observer. 

10. That the telescope should be erected in a suitable locality. 
Gapt. Noble : It seems to me Mr. Common's tenth condition 

will be the one most difficult to deal with. Everyone who has 
had much observing experience will know that often when you 
can use an aperture of 3 inches, one of 7 inches, or a larger 
instrument, will convert the stars into flickering patches of light, 
and the larger the aperture the more the difficulty increases. 
Beally, I think the tenth condition resolves itself into the 
question of ' how many people can, or are willing to, go and 
settle themselves at 10,000 to 20,000 feet above the surface of 
the earth. 

The President : The matter Mr. Common has brought before 
the Society is one of extreme interest, and I should like to make 
one or two remarks. He has spoken of a 26-inch achromatic as 
being nearly equal to a reflector of the same aperture, and I 
should like to ask what are the experiments on which he founds 
this comparison ? 

Mr. Common : In this paper I take for granted the data which 
Dr. Bobinson has given — namely, that a 3 5 -inch metal speculum 
is equal in light-grasping power to a 35-inch o'bject-glass, and 
that a metal speculum has a reflecting co-efficient of about one- 
half the silver fllm. 

Mr. Banyard : Is that taking into account the effect of the 
reduction of light on the two reflections ? 

Mr. Common : Yes, with the two reflecting surfaces. 
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The President : TaMng the two snrfaoes into account would 
no doubt reduce the light-grasping power of the reflector. Mr. 
Common referred to the difficulty there is in obtaining glass of 
large diameter. I can speak with some feeling on that subject, 
for when my 15 -inch telescope was being made, I had con- 
siderable difficulty in getting the glass ; in fact, we had to return 
the flint lens three times to the maker before we got a sufficiently 
good one. Mr. Grubb has taken in hand a 2 7 -inch refractor for 
the Vienna Observatory, and I understand he has had considerable 
difficulty with the glass, and if the glass cannot be obtained in 
the place where it is at present contracted for, he intends to 
try other makers. There is considerable difficulty in getting a 
large disc of glass free from striae in the manufacture. The pro- 
duction of glass for a speculum would not, of course, be so much 
affected by strise, but there is the difficulty of annealing the glass 
when it comes from the cast. I believe Mr. Common can speak 
with considerable experience on the subject, as he has lost several 
glasses which have suddenly burst. As to the reflecting power of 
silver and speculum metal, as far as I remember, the reflective 
power of the speculum metal is usually given as '436, and the 
reflective power of the electro-deposit of silver as '824 ; but this 
does not take into account the tarnished surface, which so soon 
injures the reflective power of silver. There is a process, an 
account of which was, I think, published in February or March 
of last year in the Chemical News, for depositing metals by means 
of an induction spark in a vacuum. I took an interest in the 
matter at the time, and communicated with Mr. Crookes on the 
subject. He did not know anything about it ; but he tried some 
experiments, and deposited some platinum and arsenic on glass 
in a vacuum by making a piece of glass the negative pole from 
a mass of the solid metal. The film he obtained was of intense 
hardness, so much so that I thought it might be used for ruled 
diffraction gratings. 

Mr. Common : What size were those specimens ? 

The President : They were perhaps an inch or half inch ; but 
since that time they have been made larger. I believe the 
deposition of platinum on glass has become almost a commercial 
matter, so much so that it is beginning to take the place of bright 
steel for fireplaces, so as to save trouble to housemaids. As to the 
question of supporting large discs of glass, Mr. Bessemer some 
time ago suggested that the back of the mirror should be ground 
to a curve, and then be laid upon a bed of iron ground as nearly 
as possible to the same curve. This bed w&b to be channelled, and 
have grooves in it ; and then by exhausting the air underneath 
he hoped to obtain a solid foundation for his mirror. But I fancy 
the plan was never carried out. As to the question of the tube 
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or lattice in place of the tube, it is some time since I have been 
to Parsonstown, but I think Lord Bosse prefers having the greater 
part of his tube merely as lattice, and he has found a decided 
advantage from placing a cloth, or a shield of black tin, just 
over the part where the mirror is. It need not be entirely 
covered up. An equatorial mounting is, of course, the most valu- 
able, and I hope in future no large telescope will ever be mounted 
without having equatorial motion. Of equal importance is the 
clockwork and the collimator for finding the position of the 
mirror. A collimator was made use of by Lord Bosse for his large 
telescope, I think, at the suggestion of Dr. Bobinson. As to the 
question of stability and want of friction, I do not know what 
amount of mercury would be required for Mr. Common's plan ; 
but it seems to me that rather a large bulk of mercury would be 
needed to carry a heavy telescope and relieve the friction as sug- 
gested in the paper. As to the question of resilvering, I do not 
know whether with large discs the silvering could be conveniently 
done as in the ordinary method, face downwards. If the silvering 
could be done face upwards, it would be a great advantage. 
Then with regard to a convenient form of stand, there is nothing 
more difficult than to get a thoroughly convenient one. In 
working with a 12 or 14 foot telescope, the best thing to have is 
a flight of steps, moveable pretty easily. 

Mr. Banyard : I have seen the mounting of Mr. Common's 
i8-in. telescope, and was exceedingly pleased with the easy action, 
which I had not expected from the mercurial bath in which the 
axis is mounted. The bath or case in which this axis nearly 
floats does not hold so much mercury as might be imagined. It 
is not necessary to have more than the one-eighth of an inch, or 
indeed more than a film of mercury, round the axis, and it is 
very easy to adjust the depth of the mercury, and consequently 
the pressure upon the toe of the axis can be relieved with great 
nicety. 

Mr. Lecky : The great difficulty with respect to glass specula 
is in the thickness. When Dr. Draper was here, some years ago, 
speaking of glass niirrors, he said that his glass was only 2 in. 
thick. I put a question to him to know whether that really was 
the case, and he assured the meeting it was. I do not know what 
his method of support is, but I think it must be difficult to sup- 
port without flexure a 2-ft. mirror only 2-in. thick. There is 
great difficulty in getting glass mirrors anything over 4-iQ. thick. 
It seems that there is no possibility of annealing glass mirrors from 
4 to 6-in. thick. I had occasion to get some large masses of glass 
some time ago, and I found there was great difficulty in getting 
a ball 4-in. in diameter. It was almost impossible. No doubt 
they have been made, and some are being made for thQ Meteorq* 
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logical Societj ; but the difficulties are so great the manufacturers 
almost refuse to make them. We wrote to Messrs. Chance for 
their price for a 4-in. ball, and the price they fixed was 25 guineas 
at that time. Feil's price was less : but the difficulty of anneal- 
ing is so great. There is, of course, no difficulty in casting such 
a ball, but with speculum metal there is no difficulty. You can 
get it of any thickness. That is, if you take certain precautions, 
of which "i&i, Grubb has given a minute account in the Philoao^ 
phical Transactions ; but I believe with glass the same thing is 
impossible, and I know Mr. Gmbb seems to think it so. 

The President : The glass ball mentioned by Mr. Lecky is not 
a case in point, because they were required to act as lenses, and 
they would, consequently, have to be without striae ; but there 
would be no necessity whatever to^ have no strise in a large mirror 
for a reflector. There is that great advantage in a catoptric over 
a dioptric instrument. 

Mr. Lecky : At the same time I think it is impossible to anneal 
glass of that thickness so that it would stand without flying, 

The President : I know there are difficulties, but they were 
showing in Paris glass discs for a 4-ft. reflector. I think that I 
heard that they had only broken one before they got two discs of 
sufficient thickness. They were, as far as I remember, about 8-in. 
thick. 

Mr. Eanyard : I had an opportunity of seeing Dr. Draper's 
28-inch, only I am sorry to say in its unsilvered condition, and I 
was very pleased with the ingenuity of his method of counteract- 
ing the flexure of the mirror. He showed me a high star with 
it, but I did not notice any signs of flexure. He has a peculiar 
method of supporting behind with counterpoises, on little levers. 
Little pieces of glass are cemented on to the mirror behind, and 
the little levers play upon them. The levers can be shifted and 
the counterpoise weights adjusted so that the pressure on the back 
of the mirror can be altered with great nicety. 

Mr. Neison : I have had some experience with silvered mirrors 
under extremely hard conditions. Mr. Common puts particular 
stress on the necessity of being able to resilver them easily. K 
you use an instrument in the country I think it probable that 
it would not require resilvering oftener than once in 10 years. I 
have had in one of the clearest parts of London (Hampstead) a 
silvered glass speculum lying in the open air, and it only required 
rubbing up with leather, and remained in fair working order for 
five or six years. That is in a place where there is plenty of gas, 
and where a mirror would easily get tarnished. There are pro- 
cesses of silvering in which too much ammonia is added, and that 
will cause the film to tarnish in two months ; on the other hand, 
if you get it silvered by a proper method you will have a hard 
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aHver sarface which will bear an enonnous amount of rubbing, 
and will keep from tarnishing in an extraordinaiy manner. I have 
a 9i-in. mirror that belongs to this Society, which when carefully 
rubbed up is almost as good as when I came to fetch it away four 
years ago. With regard to the relative brightness of telescopes — 
refractors and reflectors — ^I find the amount of light given by the 
reflector is generally underestimated. If you have a reflector in 
good condition, and keep it in good condition, it wiU come much 
closer to a refractor than most people fancy. A silvered glass re- 
flector of 8^ in. has proved itself a fair rival of an 8-in. refractor ; 
and in the case of a 15 or 16 in. refractor the amount of light 
lost from the extra thickness of glass is very enormous. Then, 
again, with an object glass you can only secure it round the edge, 
and there must be a tendency to bend down towards the centre. 
There has been some proposal to exhaust the air in the tube, and 
80 fix the glass ; but there would evidently be great practical diffi- 
culties about such an arrangement. But with a reflector there is 
comparatively no difficulty in supporting them. 

The President : I do not know whether Mr. Grubb has made 
public a new method which he is going to bring out for im- 
proving the reflecting power of speculum metal. 

Mr. Common: He says that he hopes to save 25 per cent, of 
the light. 

The President : He spoke to me about the plan. I do not 
think I am at liberty to mention it to the Society. 

Mr. Common (in reply) said that if Dr. Bobinson's data were 
correct, a speculum metal reflector of 35 inches aperture was 
equal in light grasping-power to a refractor of 3 5 inches aper- 
ture. Considering the superior reflecting power of a silver film, 
the diameter at which there would be equality between the silver- 
on-glass-reflector and the refractor would be very much less. 
There was a difficulty in getting discs of optically pure glass of 
even 1 5 inches, and Mr. Q-rubb had found that the difficulty of 
getting discs for the 2 7 -inch refractor he is making for Vienna 
.did not apply to the reflector, because optical purity is of no ac- 
count. As to the proportion of light reflected from speculum 
metal and silver, making every allowance for the 2 ^ per cent, im- 
provement that was to be attained by Mr. Grubb*s process, and 
allowing that chemically deposited silver was not so pure as solid 
silver, still there would be a large balance in favour of the silver- 
on-glass-reflector. With regard to supporting the discs, the way 
I suggest is the same principle that was successful with my 1 8-in. 
reflector. As to the Bessemer process, when I say that it is a 
patented process I think that I have said enough about it. As 
far as I am aware it has not yet been tried. 

On the subject of annealing glass I can speak feelingly, as I havQ 
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lost an 1 8 inch mirror. No glass makers will imderiake to make 
a large glass : it must not be left to them, but must be 
done by some special means. I received a cUsc from Paris 
of 37 or 38 inches in diameter, and 5 inches thick, and we set to 
work to polish it, and then the difficulty of silvering occurred to 
me, and I endeavoured to cut a hole through the centre, but in 
that process it blew up. Then I had another disc made by the 
French people, who are far more enterprising than the English, 
and that has already stood hollowing out and curving. As to 
the need of re-silvering, I am working now with an 18-inch glass 
mirror, silvered last year ; and I have recently seen the four 
satellites of Uranus at once with it. That, I think, will show that 
the mirror is still in good working order. All I do to keep the 
mirror from tarnishing is to have a tin cap fitting tightly over it, 
and I am not troubled by any symptoms of dew when I take it 
off. As to the mercury bath Mr. Banyard has spoken of, there 
is no difficulty in moving large telescopes with it. The quantity 
of mercury displaced is equal to about a ton and a half in weight, 
and therefore gives that amount of lifting power. I allow a 
thickness of mercury of about i-i6th of an inch, and the quan- 
tity used for the 37-inch would cost only between £6 and £7. 
As to what Mr. Neison has said, the utmost time during which 
I have used a speculum without resilvering is 16 to 18 months, 
but that was through ignorance, because I was not then aware 
of the fact that it could be re-polished with such effect. With 
proper care, the life of a film of silver ought certainly to be three 
or four years. 

The thanks of the meeting were then voted to Mr. Common 
for his paper. 

Major Tupman said he had observed Brorsen's comet on April 4 
and on two or three other nights, about half a degree to the south 
of its predicted place. It was about two or three minutes in 
diameter, and could be very easily observed. It appeared about 
as bright as a 7 th magnitude star. 

Mr. Plummer : I have observed the comet upon three nights, 
and one of these was the 4th April. It gives promise of being 
fairly conspicuous, and has a very well marked condensation, so 
that it is easily observed. My observations have not been 
reduced, but I expect they will be more than usually accurate 
and satisfactory. 

Mr. Markwick was called upon to show a diagram which he 
had constructed from the sun spot MSS. in the possession of the 
Society. The diagram showed the variation in the spotted con- 
dition of the sun in a different manner from that which is ordi- 
narily adopted. Mr. Markwick had drawn a vertical line for every 
ten separate groups of spots. As in the ordinary sun spot curve 
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the horizontal line corresponded to the time^ 6 inches represent- 
ing a year. When the spots were large, Mr. Markwick had 
drawn the vertical lines thicker, and when there were many spots 
in a given time the vertical lines were, of course, closer together .r 
Thus, at a glance, it could be seen whether the variation in size 
of spots corresponded with the variation in the number of new 
spots developed. A curve was also drawn indicating the average 
number of spots per group for each period of 10 groups. 

Mr. Freeman : If I rightly understand, Mr. Markwick has 
made an attempt to represent the area of the spots. The 
question of area seems to me most important. The frequency is 
in comparison of little consequence ; but the total magnitude of 
the spots in groups is of great consequence in estimating the 
amount of solar atmospheric disturbance. 

Mr. Markwick said he had not laid down a curve showing the 
areas, but he had tried to represent the average diameter of the 
largest spot in each group by the thickness of the vertical lines. 

Mr. Banyard : It seems to me that the advantage of Mr. Mark- 
wick's method is that he is able to show at one glance the varia- 
tion in the number of spots and in the size of the spots, and also 
the way in which groups were broken up. The area of the spots 
can, of course, be measured, as at Kew, by the superposition of 
glass divided into small squares on the spots, and counting the 
number of squares within the nucleus. It might also be an 
advantage to give the penumbral area, which is, no doubt, 
different, according as the spots are complicated or not. Whether 
the periods of maximum sun spot development correspond with 
the periods of maximum penumbral area and maximum area of 
nucleus, I do not know. 

Mr. Common read a paper On the desirability of photographing 
Saturn and Mara at the next conjunction on June the yyth, 1879, 
80 as to show the relative intensity oj the light of the two planets. 
By using the wet-plate process and then dry plates, which are 
more sensitive to the red rays, the different effect of the light of 
the planets might be made apparent. He showed some photo- 
graphs of Jupiter and Saturn in explanation -of these views. 

Mr. Banyard said the photographs give good evidence of the 
sharp definition of Mr. Common's 18 -inch reflector. Possibly 
these photographs may have considerable physical interest at 
some future time. With regard to the planet Jupiter, there 
seems to be evidence that the colour of the equatorial region 
changes. Whether the colour varies with the sun spot period, I 
am not prepared to say ; but I certainly think that there is suffi- 
cient evidence that the equatorial region of Jupiter is at some 
times redder than at other times ; and if photographs are taken at 
different periods, the actinic power of the light of the equatorial 
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regions might be rouglily compared ; and so another method of 
detecting change of colour, more certain than eye estimates, 
would be at the disposal of observers. 

Mr. Common (in reply to Mr. Brett) said the plates he used 
were the dry plates of Mawson and Swan. 

Mr. Brett : Are they quicker for this purpose than the wet 
plates ? 

Mr. Common : Certainly. 

The President : I think they are painfully quicker lihs^n the 
wet plates. At the transit of Mercury I found Mawson and 
Swan's plates too quick for anything. 

Mr. Banyard: For very intense light no doubt they are 
quicker. 

Mr. Common said that with wet plates, which were not so 
sensitive to the red rays, he obtained photographs of Jupiter on 
which the northern and southern hemispheres appeared to be 
absolutely separated. The equatorial belts did not produce much 
effect upon the collodion, but with the dry plates this was not 
the case. 

Mr. Banyard : Yes, I have also noticed that difference. 

Mr. Common went on to say, if astronomers would photograph 
Saturn and Mars in the same way, they would learn something 
about their colour, and some result might, perhaps, be obtained 
from it. He had no doubt the red rays acted vigorously upon the 
dry plates, producing a denser film, whereas upon the plain 
iodized collodion they produced no effect at all. 

The President said he referred to one of the first photographs 
he had taken as long ago as August or September, 1870. It was 
taken by the wet process under Mr. De La Bue's instructions at 
his observatory at Cranbrook. In it the planet Jupiter seemed 
to be divided into two segments. The belts absolutely made no 
impression on the collodion. 

Mr. Common thought the changes in the photograph indicated 
a decided change in the planet. If photographs were taken at 
various times they would know more about such changes. 

Mr. Banyard : The difficulty is to get a constant source of 
light to photograph at the same time with the planets. 

The following papers were also laid on the table s^d taken as 
read : — / 

A. Marth : Ephemerts for physical observations of Jupiter^ 
1879. 

Dr. A. de Gasparis : On some formulcefor expressing the vcUne 
of the eccentric arwmaly, etc,^ in functions of the mean anomaly. 

The meeting adjourned at a quarter to ten. 
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METEORIC DUST. 



From tlie Times of April 12, 1879. 

Mr. A. C. Eanyard^ secretary of the Astronomical Society, has 
recently called attention to the evidence which our earth's sur- 
face affords of her passage through meteoric systems. Meteoric 
dust has been collected on the summits of snow-covered moun- 
tains. In the snows of Scandinavia and Finland, or those lying 
far within the Arctic circle^ hundreds of miles from any human 
habitation, particles of meteoric iron have been found. Iron 
dust has been gathered ip. ice-holes in Greenland. Nay, in 
matter raised from the bottom of deep oceans magnetic particles 
have been detected, which must have been deposited there re- 
cently, and can no otherwise have come there save from the air 
above those oceans, nor have reached that air except from inter- 
planetary space. It is true that all this might have been confi- 
dently foreseen. We know in other ways that meteoric matter 
is constantly falling upon the earth. Yet there is a strange 
interest in the actual recognition of this cosmical dust. What 
Humboldt said of the larger meteoric masses which have fallen 
visibly upon the earth from interplanetary spa<» is true (with 
slight change) of these more subtle signs of the earth's passage 
through cosmical dust : — " Accustomed to know non-tellurio 
bodies solely by measurement, by calculation, and by the infer- 
ences of our reason, it is with a sense of wonder that we touch, 
weigh, and submit to chemical analysis metallic and earthly 
masses appertaining to the world without.'' 

We had occasion, in discussing the shooting stars of November 
25-27 (the later November system, as it may be called), to con- 
sider the history of recent research into meteoric and cometio 
systems, already one of the most fruitful subjects of astronomical 
inquiry, and likely, unless we mistake, to lead to yet more im- 
portant inferences and conclusions than have yet been even sug- 
gested. Mr. Eanyard's speculations — for as yet we fear they can 
hardly be called theories — invite to a consideration of the results 
of those inquiries, the history of which we have already given. 
Until it had been shown that meteors and comets are associated 
(in some way as yet not clearly understood), the only evidence we 
could obtain about meteoric systems was by the earth's actual 
encounter with them. As she circles year by year round her 
wide orbit, 185 million miles in diameter, her small globe (for in 
this relation it is almost infinitely minute) encounters such 
meteors as may happen to be crossing any point of her track at 
the moment of her arrival there. Multitudes of cosmical bodies 
may cross that track without her encountering them ; and, more- 
over^ for every meteor track which crosses the earth's there most 
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be millions which do not. Thus even of meteor-systems which 
the earth can, on occasion, encounter, we may remain for ages 
ignorant, while of those which the earth never can encounter we 
must for ever remain ignorant, unless we can learn something of 
them in another way. The astronomer may detect the comet 
along whose track one of those meteor-systems, " fathomless by 
man," pursues its course around the sun. Then, though we may 
never know certainly the nature of that system, we may be able 
to infer its existence and perhaps form some more or less probable 
surmise respecting its importance. And from the general evidence 
collected by astronomers about comets and comet-systems, with 
such theories as they may hereafter be able to establish respecting 
the meteoric and cometic nature of certain solar appendages, we 
may learn the laws according to which the meteor families attend- 
ing on the sun are distributed. But it is clear that oar know- 
ledge respecting meteors must for a long while be derived chiefly 
from the study of those meteor^ which actually reach the earth 
either as aerolites, as flre-balls, or as shooting stars. In other words, 
our more intimate knowledge of meteors must be limited to those 
few meteoric systems which cross the ring of space traversed by the 
earth in her annual motion around the sun. How exceedingly 
minute the number of systems thus encountered must be when 
compared with the total number (even supposing the distribution 
uniform, instead of being, as it probably is, far denser near the 
sun than at the earth's distance) can be inferred from the con- 
sideration that if the earth's track — that is, the ring of space 
swept by her whole body and its atmospheric envelope — ^were 
represented by a circle of wire a yard in diameter, the thickness 
of the wire would be less than i-6ooth part of an inch. Be- 
membering this and also that it is not the whole even of this 
relatively fine ring in space which is occupied by observers of 
meteors at any given instant, but only the minute portion of it 
which the earth at that instant occupies ; that the meteors which 
fall on the sunlit half of the earth are never seen, unless now and 
then an exceptionally large mass forces its way through the 
earth's atmospheric envelope ; that on the dark or night half of 
the earth few are on the look out for meteors — we perceive that 
our knowledge of the meteoric systems in the solar domain must 
long remain exceedingly imperfect, nay, by comparison with the 
real vastness of the subject, must be all but evanescent. 

But the same considerations which might well make astrono- 
mers despair of mastering this difficult subject enhanpe our 
wonder at the facts actually ascertained respecting meteor systems 
encountered by the earth. Already we have evidence that in her 
circuit round the sun she encounters more than 200 meteor sys- 
tems, or^ more strictly, that she passes through the orbits of so 
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many systems. Again, from calculations based on the average 
number of shooting stars observed per hour at single stations, 
Professor Newton, of Yale College, United States, has estimated 
that in a single year the earth encounters as many as 400 millions 
of meteors, from the largest aerolite down to the smallest body 
which could be seen in a good telescope as a shooting star, if by 
chance it passed athwart the telescopic field of view. Without lay- 
ing stress on the numbers, we may say that, roughly, about a million 
meteors are gathered up by the earth every day, more than 40,000 
per hour, and (on the average, it will be understood) some 10 or 
12 per second. As almost all of these bodies enter the earth's 
atmosphere with velocities compared with which that of a rifle- 
bullet is as rest, it follows that, however minute the majority of 
these meteoric visitants may be, the very least of them striking 
man or animal in any vital spot would cause death. But fortu- 
nately we are protected from all risk of this sort by a very 
efiScient shield — the soft and yielding air, the resistance of which 
turns all save the largest meteors into vapour before they have 
penetrated even its outermost layers. The condensation of the 
metallic vapours into the finest possible metallic dust, and the 
eventual subsidence of this dust upon the earth's surface explain, 
doubtless, the detection of metallic particles in regions far remote 
from human habitation — or rather, we might have been certain, 
even had no meteoric particles been detected by Beichenbach, 
Phipson, Nordensjold, and the rest, that they must exist in Arctic 
snows and glacial crevices, on mountain summits and at the sea 
bottom. 

Whether, however, we can safely pass from the sure ground of 
these known facts to the inferences which have been recently sug- 
gested, we may be permitted to doubt. Mr. Banyard, for instance, 
submits that the facts go to show that meteoric matter falling in 
the lapse of ages must materially contribute to the matter of the 
earth's crust. He goes further. Not only does the total meteoric 
downfall, in his opinion, add appreciably to the matter of the 
earth's crust, but the excess of the downfall on the northern 
hemisphere of the earth may, he considers, account for the pre* 
ponderating mass of the continents in the northern hemisphere 
of the earth, and for the fact that nearly all the peninsulas taper 
towards the south. This excess of northern meteoric downfall 
must of necessity bear a very small proportion to the total down- 
fall. For it is certain that nearly all the meteoric families travel 
in closed orbits around the sun. It has, indeed, never been proved 
that any now come from instellar space, though probably some do. 
Of those that do visit our solar systems from without, rather 
more would salute the northern than the southern hemisphere of 
the earth, simply because the solar system pursues a somewhat 
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Bortherly course in its joxxrney throngli ihstellar spiioe. But, 
manifestly, if a small proportion only of our meteorib visitants 
come from outside the solar domain, and among such visitors 
those from the north exceed those from the south in a certain 
degree only, the actual excess of meteoric downfall on the earth's 
northern hemisphere over that on the southern must be very 
slight compared with the total meteoric downfall. But even the 
total downfall would not, at its present rate, or even at the present 
rate increased a thousandfold, cause the earth's crust to grow ap- 
preciably in the lapse of ages — ^understanding by ages thousands 
of years. It has been shown by Professor Alexander Herschel 
that the average weight of shooting stars, visible to the eye, must 
be estimated rather by grains than by ounces ; and the telescopic 
shooting stars, which form nine-tenths of the total, according to 
Professor Newton's estimate, are, of course, far smaller. But 
assigning even to each meteor a weight of lib. — an utterly inad- 
missible estimate — let us consider at what rate the earth's crust 
would grow. The earth has a surface of 200 million square miles, 
and about 400 million meteors fall upon it per annum. That 
gives two meteors, or 21b. weight of matter, added to each square 
mile in a year. There are more than three million square yards 
in a square mile, so that 1,500,000 years would be required at 
the present rate of meteoric downfskll to add ilb. of meteoric 
matter to each square yard of the earth's surface. 8uch added 
matter, uniformly spread over the surface, would be utterly inap- 
preciable, so far as the thickness of the earth's crust is concerned. 
In a thousand millions of years at that rate, which far exceeds 
the real rate, the crust of the earth would not be increased in 
thickness by a single foot. The excess of increase in the 
northern hemisphere would not be one foot in a billion of 
years. We must, assuredly, look to some other cause for the pre- 
ponderating mass of the continents in the northern hemisphere. 

So, also, of the suggested addition of large quantities of gas to 
our atmosphere. Doubtless some meteors cany many times 
their own volume of occluded gas, and as they are vaporized 
during their rush through the air this gas is given off. Very 
important effects may result from this process, since relatively 
minute additions of gaseous matter to our atmosphere may 
sensibly affect creatures which depend on that atmosphere for 
their existence. But that atmospheric pressure can be sensibly 
modified from day to day, or in longer intervals, by the addition 
of gases occluded in meteors, the entire annual supply of which, 
if wholly gaseous and if all added in a single instant, would not 
increase the height of the barometer by a hair's breadth, is a 
proposition physically inadmissible. We need not care, however, 
to consider doubtful details such as these, where the general 
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relail&ns inYolved and the oondasions wluoh admit of being demon- 
strated are so important and so interesting as those involved in the 
recent discoveries of meteoric astronomy or deduoible from them. 

OORRESPONDENOE. 



K.B.— We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the 

senderi as a guarantee of good faith. 

TO THE EDITOR OF THE A8TEON0MI0AL EEGISTEB. 



OXYGEN IN THE SUN. 



Dear Sir, — ^I enclose a copy of a letter from Dr. Henry Draper 
which, though written to me privately, I think you will consider 
of sufficient public interest to print in the Register, The impor- 
tance of Dr. Draper's discovery has not yet, I think, been realized 
in this country, and I am anxious that there should be a good 
meeting in June to welcome him. 

Yours faithfully, 

A. 0. EANYABD. 



(Copy.) 
To A, Gowper Banyard, Esq. 

My dear Sir, — Since I last wrote to you I have had surprising 
sticcess with the ^* oxygen in the sun " work, so much so that I 
am in hopes of being able to come to England for a few days in 
June to confront the objectors. My intention in writing now is 
to ask you whether I could have the opportunity of being present 
at the June meeting of the Astronomical Society, to show the 
results I have obtained, and make a few explanatory remarks in 
relation to the method of producing the photographs. If I could 
have fifteen or twenty minutes of the Society's time it would 
probably decide me to make the journey across the Atlantia . . . 

My original negatives are now on a scale about half the size of 
Angstrom's chart, and they readily bear enlarging four times. 

271, Madison Avenue, Yours very truly. 

New York : April 4, 1879. (Signed) HENEY DEAPEB. 

THE RED SPOTS ON JUPITER. 



Sib, — ^The following remarks, which I translate from a letter of 
M. Niesten, of the Brussels Observatory, cannot fail to interest 
your readers. 

Ashdown Cottage^ Forest Bow, I remain, &c., 

Sussex: Apr^ 19, 1879. H, J. SLAOE« 



H 8 Correspondence. 

M. Niesten says — ^^'I read witli Hvely interest the note iHiicli 
M. Tronvelot published in the Observatory on April i, 1879, on 
certain spots which appeared on the didk of Jupiter during the 
last opposition, and beg to add some remarks founded upon my own 
observation of this planet. From July 16 to the end of October 
I made a series of sketches each time the state of the sky permitted, 
and on consulting them after reading the interesting article of 
M. Trouvelot I found that the spot observed by Mr. Pritchett on 
the 9th of July was shown in my sketches of 6th August, loh. 45m., 
8th August, i2h. 40m., and 2nd Sept. 8h. 30m. What follows I 
extract from my notes. 

*' Aug. 6, 1 oh. 45m. Brussels mean time. Above the south equa- 
torial belt, in the S.E., and E. of centre, a reddish spot 

** Aug. 8, 1 2h. 40m. South temperate belt point ; between it 
and the south equatorial band a red spot, 

" Sept. 2, 8h. 30m. Above the south equatorial belt, from the 
middle towards the S.E., a rosy cloud (niuxge rose), bordered on 
the east and west with white. This spot was very plain, and espe- 
cially on Sept. 2, contrasted with the white background on which 
it was projected. Its tint was of a much more decided red than 
the north equatorial belts, which I have nearly always noticed of 
a dull brick colour. According to my drawings its position was 
somewhat oblique in relation to the belts, and not parallel, as in 
M. Trouvelot's drawing. This spot, having a strong resemblance 
to that observed by M. Trouvelot, led me to ascertain, with the 
aid of the ephemerides of M. Marth, what meridians presented 
themselves in the centre of the disk at the date of my observa- 
tions. I found them to be about 186°, 190°.. 204°, occupying 
the central positions on Aug. 6, loh. 45m, Aug. 8, izh. 40m., and 
Sept. 2, 8h. 30m. respectively. Also, when M. Trouvelot sketched 
the spot, on Sept. 25, 6h. 30m. Greenwich mean time, the meri- 
dian was 172°, and when Mr. Pritchett observed, on July 9, it 
was 174°* These two observers drew the spot when it was at 
the centre of the disk, while in my drawings it had not yet 
reached that point. On Sept. 2, however, it was near the central 
meridian. The spot which Mr. Pritchett drew on the 9th, that 
M. Trouvelot observed on many occasions, and that which I saw 
three times, occupied apparently (sensiblement) the same position, 
and I am, therefore, led to suppose them identical. I do not, 
therefore, agree with M. Trouvel6t when he says — ** However, it 
was certainly not the same identical spot seen by Professor Pritchett, 
since he was unable to see it again on July 10 and 15, when it 
should have been visible if it still existed.'* 

** As I have said before, the spot observed on July 9 by Mr, 
Pritchett had nearly the same longitude as that which M. Trouvelot 
drew on Sept. 25. Moreover, Mr. Pritchett evidently did not see 
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the red cloud on July 10^ nor on the i5tlx of that month, while 
at the time of these observations meridians 287 and 324 presented 
themselves to the observer in the centre of the disk, as Mr. 
Dennett remarked in his letter to the Observatory on January 13. 
In my opinion the result of the different observations is to show 
that this reddish spot exhibited a character of permanence, being 
observed for the first time on July 9 by Mr. Pritchett, sketched 
by me in August and September, and still foand by M. Trouvelot 
at the end of December. It is very curious that a similar 
spot should have been seen under another meridian, as is well 
known from the observations of Lord Bosse during the opposition 
of 1872-3. In fact, in the drawings published in the Monthly 
Notices we see a reddish spot in the south temperate zone. Lord 
Bosse wrote concerning it: 'Sketch No. 2, March 7th, iih. 33m, 
Q. M. T. Central meridian 259*9 <^ ^^^ ^ ^^^ ▼^I'y white, the 
foUowing part of ^ is reddish. No. 3, April loth, ph. 12m. Central 
meridian 256*1 ; ^ is very white, with a reddish patch on the 
following side. No. 4, March 22 nd, loh. 21m. Central meridian 
316. There is a reddish spot on the preceding side of 2 and b. 
No. 18, Feb. 8, I3h. 30m. Central meridian 220*6, A reddish 
yellow patch on the following side of b. 



A MATTER OF WORDS. 



Sib, — ^In astronomical books we now and then meet with such 
expressions as " Jupiter's Moons," *' our satellite," and the earth 
spoken of as the *' primary '* of the Moon. I cannot but think 
all these expressions are objectionable. The same word ought 
not to be applied to the moon and to the small bodies which go 
round the superior planets. Those small bodies are so controlled 
by gravitation towards their respective planets that they would fol- 
low the planets if they left their orbit round the sun, and are 
rightly called '* satellites," a word which signifies attendants, or 
dependents, and the planets are rightly called *^ primaries." 

The moon, however, is altogether differently circumstanced, for 
were the earth to leave its orbit, going away from the moon, the 
latter would not follow, but would continue a course round the 
sun. It consequently seems incorrect to call it the ** satellite " of 
the earth, or to speA of the earth as its "primary." 

The true conditions of the earth and moon would, I think, be 
best expressed by speaking of them as a " binary planet," or with 
Admiral Smyth a *' twofold planet." 

Your obedient servant, 

T. W, 



tdo Corretpofidenet* 

METEORIC DUST. 



Sir, — ^Th« writer of an able ttrtide on '' Meieoric Diut/' pubUslied 
in the TitMs of Saturday, the 1 2th inst., referring to a paper of 
mine publiflhed in the MontMtf Notices of the Bojal Astronomical 
Society, attempts to fix a limit to the amount of meteoric matter 
which would probably be receiTed on the earth's surface in the 
oourse of a thousand millions of years. For this purpose he 
makes use of data collected by an American observer with regard 
to the fall of meteoric particles, which are sufficiently large to 
make themselves visible either to the naked eye or in the 
telescope as shooting stars; but the meteoric dust, which was 
the subject of my paper, is left out of consideration. 

There are many facts which seem to point to the existence of 
great quantities of meteoric dust distributed in space. The 
polarized condition of the light derived from the tails of comets 
and from the corona, shows that the greater part of the light 
received from these sources has been dispersed by particles which 
are small compared with the wave length of light. Without 
stopping here to inquire whether any portion of the matter of 
the corona is driven outward into space, we may be certain that 
the matter driven backward from every comet and flight of stones 
which approaches the sun and other stars, is not lost, but pur- 
sues its course until it comes into the neighbourhood of another 
system. 

The beautiful experiments of Mr. Grookes show that when a 
solid body approaches a source of heat, particles are thrown off 
in the direction in which the heat is received, and the heated 
body, if small, is driven backward with considerable velocity. 
This process is, no doubt, continually going on in the case of every 
meteorite which approaches the sun. It is only when the flight 
of stones is large that a part of the matter evaporated towards 
.the sun, and the precipitated particles driven backward into space, 
are sufficiently conspicuous to be seen as a comet. 

But besides the impalpable dust which is thus continually 
being driven into space, and the smaller particles thrown off in 
the contrary direction, there is probably a still coarser meteoric 
dust, for we know that the meteoric masses which make them- 
selves visible as they enter the earth's atmosphere are of all sizes. 
The meteors which are consumed in the upper atmosphere are 
very numerous compared with those which are of sufficient 
diameter to reach the earth'ct surface, and the number of small 
telescopic meteors bears a very large proportion to the number of 
naked eye meteors and fireballs, and it seems probable that there 
are still greater numbers of meteoric particles, which, by reason of 
their small mass as compared with the surface they offer for 
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resifitanoey are stopped in the higher regions of the atmosphere, 
without evolying suflQcient light to make themselyes visible to 
observers at a distance of 70 or 80 miles below them. 

The writer of the article in the Times states that *' nearly all 
the meteoric families travel in closed orbits around the sun ; " 
but it should be remembered that, besides the meteors whose 
apparent paths pass through radiant points corresponding to 
Imown closed orbits^ there are great numbers of sporadic meteors^ 
and there is much evidence laboriously collected by Professor G. 
von Niessl, Prof. Alex. Herschel, and others, that goes to show 
that many of the larger meteors enter the earth's atmosphere 
with velocities indicating that they are moving in hyperbolic 
orbits, and consequently that they come from outer space. Cor- 
responding observations of the smaller sporadic meteors have not 
so frequently been made, and we consequently have less evidence 
with regard to their velocities which would enable us to judge as 
to whether they belong to the solar system or not. 

As to the relative amount of cosmic matter falling in the 
northem and southern hemispheres of the earth, it should be 
remembered that the northern pole of the earth's axis is now at 
nearly its greatest distance from the apex of the sun's way. In 
13,000 years the pole of the earth will be about 45^ nearer to 
the direction in which the solar system is travelling than it is at 
the present time. 

It may be urged that great quantities of dust distributed in 
space would tend to obliterate the light of the stars, and I would 
answer that we have no evidence that it does not do so. Dark 
spaces, like the coal-sacks of the Milky-way, and the dark chan- 
nels and markings on some of the larger nebulae, seem to me to 
point to the existence of light-absorbing clouds between us and 
an illuminated background, rather than to a complicated con- 
figuration of the luminous masses. And it is possible that the 
solar system in its motion through space occasionally passes 
through such regions richer in meteoric dust than sorronnding 
space. 

Your obedient servant, 

A. 0. EANYAED. 



[Mr. Banyard has forwarded us for publication the above letter, 
in answer to the objections to his theory raised in the article 
which we have reprinted elsewhere. Mr. Banyard's letter was, 
we understand, sent in the first instance to the Times, but was 
not inserted. We have great pleasure in giving Mr. Banyard an 
opporttmity of expressing his views upon tibe matter. — ^Editob.} 
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ASTEONOIICAL OCCUERENCES FOK MAY, 1879. 



UATE. 


Frlnoipa] Ooourrencei. | Jupiter^s Satellites. 


Vtridian 
Passage. 


Thur 


I 

2 
3 


h. m« 


Sidereal Time at Mean 
Noon 2h. 36m. I0'29B. 


Srd Sh. E. 


h. m. s. 
1525 


h. m« 

Arctnrufl 

11 32-1 


Fri 




Sun's Meridian PaHHage 
jm. 6*198. before 
Mean Noon 


and Oc. B. 
«th Sh. E. 


15 20 
1628 


II 28*2 


Sat 


9 19 

956 


Occultationof 4^ Virginis 

(6) 
Keappearanoe of ditto 






11 24*2 


Sun 


4 


18 11 




1st Sh. I. 


IS IS 


II 20*3 


Mon 


5 

6 

7 
8 

9 
10 


Full Moon 


Xst Oo. B. 


1558 


11 16*4 


Tues 








II 12*4 


Wed 










II 8*5 


Thur 


14 31 

1542 
3 




Srd Sh. I. 


IS 43 


II 4'6 


Fri 


Occultation of B.A.C. 

6490 (6J) 
Reappearance of ditto 
Conjunction of Jupiter 

and Mars o' 53' S. 






II 0*6 


Sat 








10 567 


Sun 


11 
12 
13 

14 

15 
16 








ID 528 


Mon 


M3S 


( Moon's Last Quarter 


Xst Ec. D. 
Srd Oo. R. 


14 18 33 
14 31 


1048-8 


Tues 


3 
10 


- 


1st Tr. E. 


IS 16 


10 44*9 


Wed 


Conjunction of Moon 
and Jupiter 4" 49^ S. 

Conjunction of Moon 
and Mars 6* 0' S. 






1040*9 


Thur 


Illuminated portion of 
disc of Venus =0758 

Illuminated portion of 
disc of Mars =0*864 






10 37-0 


Fri 


23 


Conjunction of Moon 
and Saturn 7<' 48' S. 


and Ec. D 


IS 9 58 


10 33*1 
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DATK. 


Principal Ooourrences. 1 


Jupiter*! Satellites. 1 


Meridian 
Passage. 


Sat 


17 
18 
19 

20 
21 


17 


Sidereal Time at Mean 
Noon 3h. 39m. 15*193. 




h. m. s. 


h. m. 

Arctiirus 

10 29*2 


Sun 


Conjunction of Moon 
and Mercury 8° 47' S. 


2nd Tr. E. 


14 52 


10 25*2 


Mon 


Sun's Meridian Passage 
3m. 45 '388. before 
Mean Noon 


Srd Oc. D. 


15 3 


10 21*3 


Tues 


17 SO 
15 

4 

853 
6 


• New Moon 
Conjunction of Venus 

and « Capricomi 0° 5' 

S. 
Saturn's Bing : 

Major axi8=37"*04 

Minor axi8= 5" -87 


1st Tr. I. 
1st Sh. E. 


14 52 

15 51 


10 17-4 


Wed 


Uranus at quadrature 
with the Sun 


1st Oc. K. 


14 20 


10 13-4 


Thur 


22 
23 

24 
25 

26 








10 95 


Fri 








10 5*6 


Sat 


Near approach of 44 
Geminorum (6i) 

Conjunction of Moon 
and Venus i** i' N. 






10 1*6 


Sun 


9 26 

> 

10 2 
12 16 




and Tr. I. 
2nd Sh. E. 


14^ 
1448 


9 57*7 


Mon 


Occultation of 54 Cancri 

(6i) 
Reappearance of ditto 
Near approach of 0^ 

Cancri (6) 


Srd Eo. D. 


13 37 56 


6 53-8 


Tues 


27 
28 
29 
30 
31 

E 

11 




«th Ec. D. 
1st Sh. I. 


13 29 33 
1525 


9 49-8 


Wed 


n 36 
18 


J Moon's First Quarter 






9 45*9 


Thur 




1st Tr. E. 


1335 


941*9 


Fri 


^ 






938-0 


Sat 








9 34-1 


J UN 

Sun 


Jupiter at quadrature 
with the Sun 


2nd Sh. I. 


1429 


9 30-2 
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THE PLANETS FOR MAY. 



At Teahsit oyxr thb Mjskidiak of Gbbbhwich. 













Meridian 


TlADAtS. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Pasaai^. 






h. m. s. 


1 




h. m. 


Mercarj... 


I St 


I 20 40 


N. 6 17 


io''*4 


22 40-8 




9th 


I 344; 


N. 6 321 


9''"0 


22 233 




17th 


2 2 38 


N. 859 


T'-e 


22 197 




25th 


2 42 II 


N.I 2 52I 


6'-6 


22 277 


Venus ... 


I St 


4 55 33 


N.24 10 


13"'* 


2 190 




9th 


5 3$ 57 


N.25 10^ 


1^"^ 


2 288 




17th 


6 18 24 


N.25 27 


i4'-4 


2 387 




25th 


6 59 18 


N.24 59, 


I5'-2 


2 48-0 


Mars 


1st 


22 21 II 


S. 12 li 


7'-8 


19 41 '8 




9th 


22 43 31 


S. 9 59 


8''i 


19 326 




17th 


23 5 30 


S. 7 52 


8'-4 


19 23-1 




25th 


23 7 8 


S. 5 42i 


8»7 


19 «3'2 


Jupiter ... 


ISt 


22 37 18 


S. 9 41 


34*'*4 


19 57-8 




9th 


22 42 2 


S. 9 14^ 


• 


35''-2 


19 311 




17th 


22 46 15 


S. 8 si\ 


• 


36'-o 


19 3« 




tSih. 


22 49 53 


S. 8 31I 


• 


36''-8 


18 361 


Uranus ... 


ISt 


10 9 52 


N.12 lO 


4^-2 


7 32-5 




17th 


10 9 57 


N.12 9 


4'''0 


6 29-6 



Mercury is not favourably situated for observation on the ist^ 
rising about half an hour before the sun, the interval slightly increasing. 

Venus sets about three hours and a half after the sun at the be^n- 
ning of the month, the interval varying little throughout the monlh. 

Mars rises nearly two hours before the sun, the interval increasing. 

Jupiter rises an hour and three-quarters before the sun on the ist, 
the interval increasing. On the 31st he rises an hour after midnight. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

MAY, 1879. 

By W. R. Birt, F.R.A.S., P.S.S. 

Beoioit neak Htginus. a recent observer of this lunar district, Mr. 
W. Goodacre, of Finsbury Park, has called attention to the dark spot 
south-west of Hyginus (i A i| 7 or tt of Capt. Noble's key plan of the 
region inserted in 716 of the English Mechanic, Dec. 13, 1878, p. 335) 
which be was observing on the evening of April 4, at 10.30 p.m. He 
says (EnaUsh Mechanic, No. 734, April 18, 1879, p. 135, letter 15,546), 
^ on the dark spot A of my sketch two or three bright spots were Ytrj 
easily discovered, appearing very much like minute craters.*' As this 
spot has been under observation for several years, and up to the present 
tmie no changes that the writer is aware of have been recorded in its ap- 
pearance, certainly not of the kind mentioned by Mr. Goodacre, it is of 
importance that it should be examined by large telescopes, first as con- 
firming or otherwise Mr. Goodacre's observations, and second to determine 
accurately the position of the two or three (which ?) bright spot* on the 
surface of the dark spot. 

Water Lane, Stratford, E.: 
April 18, 1879. 
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VARIABLE STARS, MAY, 

Approximate times of minima and maxima, according to Schonfeld 
and Winnecke. 

.1879. G.M.T. B.A. 

h. mafir« h. m. s. 

May I S Urss maj. min. 

2 S Sag^ttarii max. 

5 12*6 ^ Libras min. 

6 S AquilsB min. 
— BCamelopardimax. 



9 
10 

II 

12 

19 
20 

22 

25 
26 

27 
28 

29 

June I 



12*2 
11*8 



14*6 
11-3 



I2*Z 



X Cygni max. 

R Vulpecalss min. 

XJ Virginia max. 

^ Librse min. 

h LibrsB min. 

S Delphini min. 

B Canis min. max. 

U Goronae min. 

S Cephei min. 

i LibrsB min. 

S Herculis max. 

U Capricomi max. 

U Coronaa min. 

T Capricomi max. 

S Virginia min. 



mag. 
II 
10 
6 
II 

7 

5 

9*5 

75 
6 

6 

II 

TS 

9 

US 
6 

6-5 
10 

9 
9 



12 37 

19 10 

U 53 

20 4 

14 28 

19 45 

19 42 

13 20 



35 + 

57 — 

14 — 

57 + 



54 
o 



■f 
+ 



20 36 

7 o 

15 12 

21 36 



27 + 
19 



24 
44 
17 
57 



19 
7 

32 
26 

2 



53'3 
17-8 

561 

115 

29*2 

33*0 

557 
25-2 



16 34-2 

10 14*9 

32 io'8 

77 582 



16 


45 


18 


+ 15 


114 


20 


40 


4 


T '5 


188 


15 


12 


17 


+ 32 


10*8 


21 


14 





— 15 


464 
268 


13 


25 


26 


— 6 



SATELLITES OF URANUS, 



Major and minor semi-axes a and h of the apparent ellipses described 
by the satellites, and position-angles p^ of the major axes : 

Ariel. Umbriel. Titania. Oberon. 

1879. a h a h a h ^ ^ Po 



44*86 12*02 12*30 
44*46 11*89 12*31 * 
44*05 1 170 12*34 
in the direction of 



May 5 14*68 393 2045 548 33*55 899 

15 1455 389 2027 5*42 3324 889 

25 1442 3*83 2008 5*34 32*94 875 

In these apparent orbits the satellites move 

decreasing position-angles, from their gpreatest northern elongation N. 

(in position angle 12^*3) to inferior conjunction (pos. 282^*3), greatest 

southern elongation S. (nos. I92°*3), superior conjunction (pos. I02°*3), 

etc. The satellites will be at these points of their orbits about the 

following hours, G.M.T. : 



May 



A 


riel. 


Umbriel. 


1879. 


h. 


h. 


May I 


18 S. 


May 2 2 S. 


3 


I N. 


4 4N. 


4 


7S. 


6 6 8. 


5 


13 N. 


8 8 N. 


6 


19 S. 


10 9 S. 


8 


2 N. 


12 II N. 


9 


8 S. 


14 13 s. 


10 


14 N. 


16 14 N. 


II 


20 S. 


18 16 S. 


13 


3N. 


20 18 N. 


>4 


9S. 


22 20 S. 


15 


15 N. 


24 21 N. 


16 


21 S. 




18 


4N, 





Titania. 


Oberon. 




h. 


h. 


I 


14 N. 


May 3 19 inf. 


3 


18 inf. 


7 3 S. 


i 


22 S. 


10 12 sup. 


2 sup. 


13 21 N. 


10 


6 N. 


17 6 inf. 


12 


II inf. 


20 15 a 


14 


15 S. 


23 23 sup 


16 


19 sup. 


27 8N. 


18 


23 N. 


Ariel 


21 


4 inf. 


19 10 S. 


23 


8 S. 


20 16 N. 


25 


12 sup. 


21 22 S. 

23 5 N. 

24 II 8. 



A.M, 
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I 

General Notices, 



JUPITER, 

Angle of Latitude of 

1879. position of Earth | Son Eqnat. Greatest 

oh. Gr. 2('s axis, abore H*b equator, diameter. phase. 



May 20 , 33S'63 +1-12 +071 3830 0-38 

30 335*49 +120 +075 3950 0-41 

The assumed First Meridian passes the middle of Uie illuminated disk at 
the following times : 



1879. G. M. T. 

h. m. 
May ^o 15 49*1 
21 I 44*6 
II 40*0 

21 355 



22 



23 



24 



7 31*0 
17 26*5 

3 22'0 

174 
12.9 

8-4 
3-8 



13 

23 

9 

19 



May 25 
26 

27 
28 



h. m. 

4 593 
14 54*8 

o 50*3 
10 45-8 
20 41*2 

6 367 
16 32-3 

2 27'6 
12 23*1 
22 i8'6 



May 29 
30 



31 
June I 



h. m« 

8 14*0 

18 9*5 

4 50 

14 04 

23 55*9 

9 51-4 

19 46-8 

5 423 

15 377 
I 33'2 

II 287 
A.M. 



Books receiyed. — ^Recherches sur les couleurs des 6toiles double. Far 
M. L. Niesten. — Observations sur Taspect physique de la plan^te Mars. 
Par M. L. Niesten. Bruxelles. 1878.— Greenwich Nine Year Catalogue 
of 2263 stars for 1872. — Greenwich Astronomical Results, 1878. — ^New 
Views in Astronomy. By John Harris. 1879. 



A8TR0H0MI0AL 

To Beo., 1878. 

Metford, W. B. 
Yeates & Son, Messrs. 
Teates, Mias 

To Marcli, 1879. 

Bameby, T. 
Campbell, Colonel 
Potter, Bev. T. J. 
Potter, T. 



BB0ISTE&— Sabseriptjons 

To June, 1879 
To July, 1879. 

Denning, W. F. 

To Sept, 1879. 

Bruce, Rev. W. C. 



reoeived by the Editor. 

To Dec, 1879. 

Gamett, "W. 
Gould, Bev. B. T. 
Prinoe, C. L. 
Bavaz, Mi£» 

To Maroh, 1880. 

Jackson, Bev. W. 
Matthews, Bev. W. 

To Deo., 1880. 

Lawrence, E. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will at once inform 
him of the fact. 

All Letters requiring an answer must enclose a penny stamp. 

The Editor will be obligpd if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-oflRce Order, or penny 
postage stamps, but the Editor will not be liable for loss in transmission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, E. 
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BOYAL ASTRONOMICAL SOCIETY. 



Session 1879 — 8o. 

Third Meeting of the Session, May 9th, 1S79. 

Lord Lindsay^ MJ?.^ F.B.S., &e,, Pi^esident, in the Chair, 

SecretarieS'-'MT, Glaisher and Mr. Banyard, 

The minutes of the preceding meeting were read and confirmed, 

Oaptain Edward Barnes, of the Lawn, Belper. 

The Bey. William G. Brace, M.A., of St. Nicholas Bectory, 

Glamorganshire. 
George Thorn Gwilliam, Esq., of 35^ Lansdowne 

Orescent, W, 
John Penn Hartree, Esq., M.A., of Strandtown, Belfast. 
Charles Augustus Jenkins, Esq., of the University 

Observatory, Oxford, and 
William Edward Plummer, Esq., of the University 

Observatory, Oxford, 
were balloted for and duly elected Fellows of the Society. 

Mr. Glaisher said that 52 presents had been received since 
the last meeting of the Society ; amongst them was a long series 
of volumes of the Nautical Almanac, from 1798 to 1853, which 
had been presented to the Society by a grandson of Mr. Thomas 
Wright Hill) an old Fellow of the Society. There was already a 
complete set in the Library, but these would form a duplicate set 
VOL. xvn. 
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for lending out of the Library. The Society was indebted to 
Mr. De La Bae for having procured the gift for them. 

The President : I will also mention a present from M. Wolf, 
who has sent to the Society a monograph which he has written 
upon the Pleiades, with a chart of 600 stars of the cluster whose 
position he has observed. 

The President : Before proceeding to the ordinary business of 
the Society, I think it may conduce to the well-being of the 
Society if I read to the Fellows a resolution whick has been 
passed by the Council ; it was taken into consideration at the last 
meeting and only finished to-day. It runs thus :— 

"Since the publication of the Monthly Notices for January, 
1879, the attention of the Council has been recalled to an article 
headed Notes on the late Admiral Smyth's Cycle of Celestial 
Objects, ^c, by Herbert Sadler, Esq., containing remarks on 
several of the star measures given in that catalogue, and also 
containing a sentence reflecting on the * Beference catalogue of 
multiple and double stars/ forming Vol. XL. of the Memoirs, 

" The Council, feeling themselves responsible for the contents of 
the Society's publications, cannot but express their regret that 
they should have authorized the printing of this article in its 
present form. While they desire to uphold to the utmost perfect 
freedom in the criticism of scientific works, they would at the 
same time enforce a general rule to exclude from the Society's 
publications any imputation on the personal honour or good faith 
of the authors; and they are sorry to observe in Mr. Sadler's 
firticle some remarks which are capable of being, and to the 
knowledge of the Council have been, construed in a sense which 
infringes this rule. 

" The Council are, moreover, of opinion that Mr. Sadler was 
not justified in passing a sweeping condemnation of the Beference 
Catalogue, which is irrelevant to the rest of the article, and is 
entirely unsupported by the citation of the instances on which 
his judgment was founded." 

It was resolved at the Council to-day that these resolutions 
were to be printed in the next number of the Monthly Notices^ 
and were to be read at this meeting of the Society. (Hear, hear.) 

The Council have also at their meeting to-day received notice 
of the following resolution from Mr. Chambers, but it was decided 
that leave could not be given to put it at this evening's meeting. 
The proposed resolution runs thus : — 

*' That accusations of wilful fraud in connection with the com- 
position by the late Admiral Smyth, of his Cycle of Celestial 
Objects^ having been made by Mr. Herbert Sadler, a member of 
the Council; this meeting is of opinion that the Council are 
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deserving of censure for not having taken steps to have those 
charges either proved or retracted, and calls for the immediate 
resignation of Mr. Sadler/* 

Mr. Chambers : It was not without very serious consideration 
that I took upon myself the step of giving notice of a motion of 
censure on the Council in connection with the charges brought 
against Admiral Smyth by Mr. Sadler. I felt sure that if the 
sense of justice of the Fellows were appealed to they would say 
at once that this charge ought not to have been brought before 
the Society, unless some attempts were to be made to substantiate 
it. As no attempts of that kind were made, it seemed to me most 
necessary that some vote of censure should be passed primarily, 
of course en Mr. Sadler, but in a secondary sense on the Council 
for having allowed Mr. Sadler to disfigure our Notices in the way 
he has done. (Applause.) I am very glad indeed to hear the 
announcement which has been made by you, my Lord, on behalf 
of the Council respecting this matter within the last few minutes. 
It seems to me, therefore, that the ground is cut away from under 
my feet, because the censure which I as a private Fellow should 
have asked the Fellows of the Society at large to have passed, 
has been passed so fully, and certainly so much more powerfully, 
by the Council, that I cannot for a moment doubt that when 
Mr. Sadler becomes acquainted with the action of the Council in 
this matter, he will at once tender his resignation of his seat at 
the Council. (Applause.) That being so, we shall have secured 
all that we desired, and we shall have vindicated the memory and 
character of Admiral Smyth, and that, I think, is a matter dear 
to the hearts and minds of a very large number of the Fellows 
of this Society. (Hear, hear.) 

Mr. Banyard : Mr. Chambers will excuse me if I interrupt him 
to say that he has not, I think, quite taken in the meaning of the 
resolution. The Council does not vindicate the character of the 
late Admiral Smyth. It has passed a resolution with regard to 
the advisabihty of printing personal accusations in the publica* 
tions of the Society, but it has not taken any sides in the question, 
and I think Mr. Chambers is mistaken in attributing that position 
to it. 

Mr. Chambers : Well, my lord, what I feel is this : I have here 
in a few words, which I feel bound to quote, the terms of the 
censure passed by Mr. Sadler on Admiral Smyth : — 

''It does not argue well for the state of astronomical scholar- 
ship that such a ' stupendous fraud,' as one of the first double- 
star observers has happily termed it, should remain so long 
Undiscovered." 

That is a quotation from the English Mechanic, which backs 
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^up and endorses tlie character of the accusations made in the 
Monthly Notices, Therefore I am satisfied to consider that the 
resolution passed by the Council is virtually a censure passed on 
Mr. Sadler, for having done a wrong thing at the wrong time, and 
in the wrong way ; and therefore, my lord, I for one do not desire 
to proceed with the motion of which I have given notice, because 
I feel that Admiral Smyth's memory, and the justice, honour and 
integrity of this Society are safe in the hands of the Council after 
the action it has taken ; and if Mr. Sadler feels that, after the 
resolutions passed by the Council, it is not incumbent on him to 
tender his resignation as a member of the Council, all I can say 
is I shall have great difficulty in comprehending the character of 
Mr. Sadler* 

The Astronomer-Eoyal : My lord, I rise at present merely to 
express the exlreme satisfaction with which I have heard the 
resolutions of the Council. It is well known to your lordship 
that I have felt very deeply in this matter. On the one hand, 
that the state in which things were left by the publication in the 
Monthly Notices of January, without anything following it, was 
one very dishonourable to the Society. (Hear, hear.) I have 
felt very painfuUy indeed that it would be necessary to make 
some corrections, and I am happy to say that the correction is 
made entirely to my satisfaction. I am relieved of a load which 
I cannot express to you. Beyond this I beg to say that I have no 
part in the controversy with Mr. Sadler. That was no part of 
mine whateven My business was with the position in which I^ 
as a responsibly member of the Council, stood, and the position 
in which the Council and the Society were placed by the publi- 
cation of these papers. Upon invebtigation I was satisfied that 
there was a degree of inadvertence — not of intention — in the 
publication of them, and all I desired was an avowal by the 
Council that that was the state of things, and I was sure that 
when they came to look at the real meaning of the papers they 
would disavow them (hear, hear), and that they would stand in. 
the manly position of saying that they had done a wrong to the 
public and would set themselvjus right with the public. I believe 
that has been done, my lord, effectually by the resolutions which 
you have read as having been passed by the Council at the recent 
meeting. For myself I may say, as some slight atonement on my 
part, that I did take the step of saying that I could no longer 
remain a member of the Council if the former state of things 
was continued. I trust the Council will allow me to recall that 
announcement now. (Hear, hear.) I still am prepared to act in 
perfect accord with the Council. With regard to the inadvertence 
to which I allude it has, I believe, arisen from a bad practice in 
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the transaction of some Council matters, which has been growing 
up of late years. In the days of old when I was a more active 
member of the Council than I have been for some time past, the 
process with regard to papers and communications to the Society 
was uniformly this : that they were referred to two referees, and 
these referees gave their opinions deliberately in writing (hear, 
hear), and in verification of this I cited to the President 37 instances 
in which I had given my written opinions upon such references. 
Now, it seems that this system has broken down in the lapse of 
time^ and references have been made and answered in a very 
loose way indeed. It seems, as far as I can ascertain — though I 
will not assert the fact — that in this particular instance which has 
occasioned the unhappy discord in the Society, the paper in question 
was never seen at all by the first referee, and was only given to 
the second at a moment's notice with a request to look over it in 
five minutes and sign it. I believe if the form to which I have 
alluded had been kept up there would have been no difiSculty at 
all in the matter. I am fully persuaded that due forms of that 
kind will be maintained in the future. With that reservation, I 
am entirely satisfied with the explanation that has been given by 
his lordship, the President, on the part of the Council, and I 
express myself extremely happy that things have come to this 
pass. (Hear, hear.) 

Mr. Barrow : Before this matter closes, as Mr. Chambers in his 
notice hinted at censure on the Council, I wish simply to make 
one remark, for I am sure if he had known what had taken place, 
anything like censure of the Council would not have entered into 
his mind. The reason why public notice has not been taken of 
this matter before to-day was simply that the Council approached 
the consideration of it — considering it to be a most important 
question — a month ago, and with that anxiety to arrive at a 
proper conclusion, and to do justice to all parties which the case 
demanded, they found their deliberations could not be closed 
on that occasion, and it was necessary to adjourn the con- 
sideration till to-day, and it was on that ground, and that alone, 
that the Council might have seemed to Mr. Chambers to be taking 
no action. I feel it to be due to the body of which I have the 
honour to be a member that that explanation should be known. 

Mr. Brett : May I ask why the paper was not forwarded to the 
referee ? 

Mr. Banyard : It was referred to two people ; one of them was 
not present at the time, and could not accept the reference, but 
it was examined by the other during the meeting, and reported 
upon in a perfectly formal manner. The whole of the preface of 
the paper was read to the Council and discussed. 
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Mr, Brett : Who was it referred to ? 

The President : I must inform the Fellows of the Society, if 
they are not already acquainted with the fact, that all questions 
of reference are strictly confidential. If it were not so it would 
be impossible to get a just opinion. 

Mr. Proctor : I know the Society will excuse me for making a 
few remarks with regard to a gentleman who is not able to defend 
himself from what may be regarded as an attack upon him^ I 
mean Mr. Bumham. 1 think the feeling of those present is that 
in using the words "stupendous fraud'* he intended to imply 
that Admiral Smyth was guilty of personal fraud. I know Mr. 
Bumham, and I believe that he is not the man to make any such 
charge. There is a use of the word " fraud " in America quite 
distinct from any meaning we attach to it here. (Cries of ^* Oh " 
and laughter.) There is no question that they often use the 
word ** fraud " in a sense distinct from our use of it. I may tell 
you a case which will show this more clearly. There was an 
English lecturer (I need not mention his name, though the story 
does not reflect upon him) who gave a course of six lectures, 
and a friend of mine who had expected there would be a display 
of optical experiments was disappointed when he found that the 
lectures (which were the admiration of all America), required a 
certain amount of thought. My friend said to me, '* They were 
a perfect ' fraud * '* ; but I said, '* Surely you do not intend to 
reflect on the professor's honesty ; you do not mean to say he 
came here with an unfair purpose." "No, I do not mean that," 
he said, "but I was thoroughly disappointed," and that is really 
the sense in which the word is often used in America. 

The Astronomer-Boyal : Does that apply to the present case ? 

Mr. Proctor : Tes. Mr. Bumham is a man of extreme modesty ; 
but he thoroughly understands work on double stars. Professor 
Newcomb has spoken of him as one of the best double star 
observers. I do not believe he intended to attribute to Admiral 
Smyth personal fraud. .His opinion about Admiral Smyth's 
book was that it was full of mistakes, and no doubt he spoke 
with a certain degree of energy, because he had been disap- 
pointed in the book. The book is very costly in America. I 
think it costs 40 or 50 dollars, and he had probably been 
thoroughly disappointed with it. But I feel sure he could have 
had no intention of imputing " fraud " as we understand it. 

Mr. Chambers : I cannot bring myself to think that Mr. Bum- 
ham used the word in any other than the English sense, and I 
cannot for a moment believe that Mr. Sadler used it in the sense 
that Mr. Proctor intimates. 

Professor Pritchard: Did Mr. Sadler adopt the American 
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meaning of the word '' fraud " or the English I Is hjd an English* 
man or an American ? 

Mr. Proctor: On that point I am quite unable to give an 
opinion. It is Mr. Burnham that I am talking of. 

The Astronomer-Boyal : We are not discussing the character 
of Mr. Burnham. 

Mr. Proctor : It appears to me involved in the discussion. Mr. 
Burnham being absent, I have felt it a duty to defend him. 
Though his character is not directly involved, it is indirectly. 
(Cries of " Not at aU.") 

Mr. Banyard : I think that this is a most important question. 
The meeting has rather been misled by. speakers. Of course we 
have no right to prevent Mr. Sadler making a charge of fraud. 
It is one of the rights which every scientific critic has, (Cries of 
" Oh, oil," and uproar.) I trust that those who do not agree witk 
me will hear me fairly. This is an exceedingly important ques* 
tion, and I do not think it is proper to try to silence any speaker 
by cries of " Oh." I wish, and I hope that others wish, that the 
Society by this discussion should arrive at a higher sense of what 
is proper and good criticism, and what is fair criticism. In the 
future let personalities be avoided, but I cannot feel that it would 
be a good result, after the excitement and strong feeling which has 
been shown, if charges of fraud were never allowed to be made. 
(Cries of " No, no," and disturbance.) Everybody must, I think, 
agree, that there have been times when such charges have been 
brought with advantage to science. There is the discussion of 
the observations of Father Hell, and a remarkable paper by Mr. 
Hind, upon the observations of PastorfF. If I had been prepared 
for this discussion I might have looked up several other instances. 
There was a celebrated discussion with regard to some forged 
papers which were supposed to have been written by Pascal, and 
there have been many other occasions when such^ charges have 
brought out very valuable information, and have been really use- 
ful to science. I think it would not be to the advantage of this 
Society if any expression of feeling by this meeting tended to 
suppress such charges entirely in the future. The only question 
which can be raised is whether such charges are made with 
malice, and whether they are in unparliamentary language. 

Mr. Chambers : I think the complaint is especially not that 
the charges of fraud have been made, but that they have not in 
any way been substantiated. 

The Astronomer-Eoyal : I entirely agree with Mr. Banyard 
that the examination of scientific papers ought to be perfectly free, 
but there is a great difference between that and bringing forward 
^Accusations of adoption without acknowledgment, and putting in 
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accQsationB sideways^ irrelevant to tlie case, and unsupported hy 
eyidence. Nov, I say, if we had sanctioned such a thing, and 
had not absolutely contradicted such a system as that, we diould 
haye put ourselves in the position of some of those current papers 
of the metropolis which may properly be called *' scientific sewers,'^ 
(applause) for they are able and willing to receive foulness from all 
aides, and to distribute it as ^Ltensively as possible. It was the 
peril of that which urged me so strongly in acting as I have done 
in this matter. 

Mr. Freeman : The Oouncil has given the Society satisfaction 
ip this matter, but the Oouncil has admitted a certain amount of 
negligence in passing this paper communicated to the January 
number. I have my own views as to the strength of the criticism 
therein contained. No doubt as a young man Mr. Sadler ex- 
pressed himself freely, but he was quite ignorant of the author of 
the " Cycle." In judging of this matter I think we must limit 
the discussion. The paper is published in our Monthly/ Notices, 
and we are not at all concerned with what is printed outside the 
publications of the Society. We need take no notice of the English 
Mechanic or any other newspaper. 

Mr. Talmage: I may say how very satisfied the friends of 
Admiral Smyth are with the action of the Council. I may be 
permitted to state this, as I think I brought the matter originally 
before the meeting. Those friends of Admiral Smyth with whom 
I have been in correspondence feel the most thorough satisfaction, 
and hope the matter will now drop, and that for the future we 
shall be better behaved. (Laughter.) 

Mr. Nelson : It will be in the recollection of the Society that 
at the March meeting when this matter was brought before us I 
expressed views which were opposed to the general opinion of the 
Fellows then present. On the present occasion I have no inten- 
tion of saying anything further upon the matter, but I think it is 
only right it should be known that it is only considerations con- 
nected with the prosperity of the Society which keep me silent, 
I feel that if I were to say words which I should otherwise be 
tempted to say, it would only be an injury to the present welfare 
of the Society, but I think it should be known that the resolutions 
which were carried by the Council were not carried without de- 
priving that body of at least one of its members. 

The President: If no other gentleman wishes to offer any 
further remarks, we will proceed with the ordinary business of 
the Society. 

Professor Pritchard was called upon to read a paper On Sir 
John HerscheTs reference catalogue of multiple and double stars. 

On commencing to read the paper Professor Pritchard said : 
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There is not a personal word in it. Those astronomers who are 
seriously engaged, or otherwise interested, in the computation of 
the orbits of doable stars, or are engaged in furnishing data for 
such investigations, are informed, and are requested to bear in 
mind, that Sir John Herschers references to the catalogue of the 
two Struves apply solely to the catalogues as originally published 
by those most eminent astronomers, and are independent of the 
corrections which they subsequently found it necessary to make 
to the originally printed observations. To working astronomers 
it may perhaps be unnecessary to add that they will find the cor- 
rigenda if they consult the ''Positiones Mediae/' page 92, and the 
Catalogue revu et corrige des etoiles doubles et multiples, by 0. 
Struve. Sir John Herschel ref era to the original catalogues of those 
two great astronomers as they originally published them. They 
made in the course of time certain corrections, of which Sir John 
Herschel in his references has not taken account, but no man seriously 
engaged in double-star work could, by possibility, be misled, for 
& John Herschel makes a reference to the works, and if a person 
is engaged in such work he will look and will at once see that 
subsequently the two Struves did make certain corrections, but 
as to any confusion, any doubt, or difficulty, it is not possible, 
except to those persons who are not actually and seriously 
engaged, and who do not possess the works in question. To such 
persons the references have no meaning at all. The references 
are to the works of the two Struves, and they are accessible to 
any one who possesses the book, and no man can work on double- 
star work effectually without possessing those books. Now I am 
here, let me make this observation. This catalogue of Sir John 
Herschel was placed on the Council table, month after month, 
and if there had been any doubt as to its utility, there the proof- 
sheet was, upon the table, and every member of the Council had 
the opportunity of seeing it, and if he had anything to object to, 
then was the time, I apprehend, and not afterwards. 

Mr. Banyard: Why did you not correct the misprints and 
errors which the Struves had corrected ? 

Professor Pritchard : Sir, if you possess the book, and will look 
you will undoubtedly find it out yourself. But I will tell you 
why. Sir John Herschel was an original investigator, and, I sus- 
pect, did not so much care for book learning. He took the <' Posi- 
tiones Mediae,*' and wrote down what he found. Practically, the 
reference catalogue was not edited by me, but it was done at the 
Badcliffe Observatory, and I say it has been done magnificently 
well, and I defy any man who is an astronomer to come forward 
and prove that it has not been most carefully edited. Now I 
will let you into the secret, I did not intend to speak upon this 
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subject, bat now that 8ir Jobn Herscbel is removed from tbe 
sphere of his labours, and we cannot ask him why he did not 
adopt the corrections. W. Struve*s conHgmda are not inserted in 
the usual place, viz., at the beginning or end of his book, but are 
contained under the head " Notos Criticce" in the very middle of 
the volume, and it is possible were overlooked by Sir John Hers- 
chel and by Mr. Main. As for the catalogue itself, I am perfectly 
sure that no working astronomer will tell you that 8ir John 
HerscheFs catalogue is worse than others. I think he will admit 
that it is better, if he become acquainted with it, than the 
majority of catalogues. I have explained now the source of 
Herschel's errors, but they are not Herschers errors; they are 
the errors of the two Struves> and every mortal astronomer that 
ever lived must make some errors. The mistake has been made 
in supposing that any long catalogue of 10,000 stars is to go forth 
to the world without having mistakes in it^ that would be super- 
human. Such a thing never was done. 

Mr. Banyard : In editing the catalogue I understand that you 
did not refer to the corrections, but do I rightly understand you 
in your paper to say that they were only published subsequently ? 

Professor Pritchard : I was told that there were some errors 
made in this catalogue. They are trifling things, and hardly 
worth bringing up. They are not two per cent, of the whole 
book, nor one. Therefore this is too trifling. It is a loss of the 
time to the Society to discuss the thing at all, and I would not 
now come forward to do it if it had not been for the inuendoes that 
have been going forward. I know how they have originated, and 
the Astronomer-Boyal has made use of the right word, which I 
will not repeat. (Hear, hear, and laughter.) That is the source 
of all this trouble. But you asked me a question. I will answer 
any question. Your question was what ? (Laughter.) 

Mr. Banyard : Am I right in supposing that your excuse for 
not referring to the corrections of the misprints and errors is that 
they were published subsequently? 

Professor Pritchard : There was a book missing in which Otto 
Struve had corrected (so it turns out now) the errors he himself 
had made. We could not And that book. I repeat that, practi- 
cally, I had little or nothing to do with the editing of this catalogue. 
It was my dear respected old friend, Professor Main, who was in 
posession, I believe, of one of the best astronomical libraries in this 
country. We felt, or I felt, that there was a missing link. Some 
book appeared to exist which could not bo found in the Eadcliffe 
Library. I took upon myself to write to Struve, and ask him for 
the book, if there were such a book, and he wrote back to state 
that the book was in the Bodleian Library, but upon going there 
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it was not to be found. It was neither in the Badcliffe or the 
Bodleian. 8ince then we have found the book in Sir John Hers- 
chel's possession, in his own library, and any one who will refer 
to this Becueil de Memoires des astronomes de Tobservatoire de 
Pulkoya, will be able at once to make the few corrections which 
Otto Struve found it necessary to make ; but indeed all this 
turmoil is about nothing at all. 

Mr. Banyard : Did you look in our library upstairs ? The 
book is there. 

Professor Pritchard : Yes. I know you have it, and I have it 
myself now, and that is how I found out 0. Struve's Corrigenda. 
There is no mystery about it. 

Mr. Banyard : Then neither you nor the sub-editor, who was 
paid so much a sheet to help you, found 

Professor Pritchard : You think the editor ought : but would 
you if you had 10,000 stars to look through? We did not 
undertake to do anything of the kind. We merely undertook to 
reproduce Sir John HerscheVs work. 

Mr. Banyard : The printers might have done that. Are we to 
understand 

Mr. Brett : Come, we have had enough of this. 

Professor Pritchard : I think so, too. The catalogue is, in 
point of accuracy and utility quite equal to that of catalogues in 
general ; that is my feeling. 

The Astronomer-Boyal : I have the most perfect belief in the 
sufficiency of the explanation which Professor Pritchard has given, 
but I hope it will be put in writing. 

The President : I wish to say with reference to this work con- 
taining the errata alluded to by Professor Pritchard, that it is a 
matter of difficulty to get hold of a copy. I thought I was fairly 
well acquainted with the writings of Struve and the places where 
the writings appeared, but pride will have a fall, and I must say 
that when I published in the first volume of the Dun Echt 
observations a review of Struve's double stars, I was not aware 
of these corrections, consequently they do not appear in it. But 
all the criticism I have seen of it has been kind, and I have not 
been abused for not, having noticed the errata ; they will be pub- 
lished in a future volume. 

Mr. Enobel : With reference to the book referred to by Pro- 
fessor Pritchard, Mr. Banyard states that it is in the library, but 
I think I found it in the top gallery four years ago, tied up with 
other papers, where it was lost sight of. 

The President : Is it your pleasure to return thanks to Professor 
Pritchard ? (Hear, hear.) 

Mr. Christie read a paper On the spectrum of Brarsen^s cornel, 
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observed at the Boyal Observatory, Ghreenwich. He said : This is 
a short note on the spectnim of Brorsen's comet which we 
thought might be interesting to the Society. The chief point of 
interest in regard to this comet is that Dr. Hoggins, in 1868, on 
its previoos return to perihelion fonnd a spectrum which differed 
from that which had been observed from other comets. We 
have therefore examined this spectrum with special interest, and 
I may mention that Professor Young, in America, has also ex- 
amined it. He found that the three principal bands of the 
spectrum coincided with the three principal bands of the flame 
spectrum of a hydro-carbon — ^that is the spectrum of the first 
order of carbon. Before we were aware of Professor Young's 
observations we made some observations of the comet compared 
with the spectrum of an alcohol vacuum tube, which gives a 
spectrum of the second order of carbon ; and we found that as 
regards the green band, the comet band was sensibly in the same 
place as that of the carbon spectrum of the second order. And 
since that, further observations have been made by Mr. Maunder, 
showing that the band in the yellow is also co-incident with the 
band in the spectrum of an alcohol vacuum tube, and that the 
band in the blue is somewhere near the corresponding band in 
the spectrum of carbon-oxide and alcohol. The interest that 
arises with regard to the spectrum of this comet is that there 
are two spectra of carbon, viz : — spectrum given by the blue part 
of a Bunsen burner flame and that by a vacuum tube containing 
carbon-oxide or alcohol. We found that the spectrum of this 
comet coincides with the second spectrum of carbon, whilst 
Professor Young appears to have found within the limits of his 
observations the spectrum of the comet to be coincident with the 
first spectrum. We made similar observations of Ooggia's comet, 
showing the two principal bands of that comet to be sensibly 
coincident with the two corresponding bands of the spectrum of 
the second order of carbon. I will try and show on the black 
board what the issue really is : — 

Yellow band. Green band. 

Comet 5580 i^y^ 

^^ 15190 

Alcohol vacuum tube 5610 5^9^ 

Blue flame 5635 5165 

The President said he had received a communication from Dr. 
Copeland, giving the results of spectrum observations of the 
comet on April the i6th and May 2nd and 3rd. There were 
three bright bands^ the brightest part of which were given by 
him as — 
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(No. I.) 547*6 
(No, 2.) 515-6 
(No. 3.) 469-6 
2 and 3 were sharply defined on the less refran^ble sides^ fading 
towards violet end. No. i was ill-defined on both sides. The 
best coincidence of Dr. Oopeland's lines was his 515 against Mr. 
Christie's 519. 

Mr. Christie thought there should not be an uncertainty so 
large as that. He estimated the uncertainty at a fraction of 
30 tenthmetres. 

The President said he must admit that Dr. Copeland's instru- 
ment was not extraordinarily accurate. 

Dr. Schuster thought Mr. Christie had used the term spectrum 
of the first and second order, with reference to the spectrum of 
comets, in a slightly different sense to that generally used. No 
doubt there existed a spectrum of the first order of carbon, but 
he did not think Mr. Christie had seen it. It was got with 
some difficulty. There were two spectra ; one was seen at the 
base of any blue flame. He would not say whether this spectrum 
was hydro-carbon, but at any rate the bands were made up of 
single Hues, and it was this which was called the spectmm 
of the blue flame. There was another of alcohol. He thought 
if the alcohol had been perfectly pure Mr. Christie would not 
have seen it. It is a spectrum of carbonic oxide. The bands are 
slightly displaced. There is another spectrum of carbonic acid 
which is sHghtly different again. The green bands in the car- 
bonic oxide tube are sharply defined at the edge, gradually fading 
away. In the blue flame what seems to be the true carbon spec- 
trum breaks up into two strong lines. In the Greenwich yellow 
part there are a number of substances that give bands there which 
might easily be mistaken for it. For instance, amongst the 
metalloids — the oxygen tube and the aurora line — there are three 
different spectra that you can hardly distinguish with a dispersion 
of one prism from one another. If you were to take the metals 
you would find a great many more very much alike. The line 
which Mr. Christie says corresponds to carbonic oxide is the one 
which is coincident, and not the blue line, which I believe is due 
to pure carbon vapour, and which some believe due to hydro-car- 
bon. 

Captain Noble asked whether an ephemeris of any object such 
as Brorsen's comet could not be sent on a post-card to members. 

The President : I have had the matter under consideration for 
some little' time past, and I hope before the general meeting I 
shall have some scheme ready to lay before the Society. 

Mr. l^anyard : There are two other little papers on Brorsen's 
comet, both from Australia, by Mr. Tebbutt and Mr. Bussell. 
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Mr. Nelson read a paper On determining the solar parallax from 
ineguaUties of the moony the object being to direct attention to a 
method not liable to the objection of the present method. The 
method recommended is to take the term of long period, which 
takes about 400 days to go through its reyolution. It was not 
liable to the error of the present method, and could be deter- 
mined with greater certainty to within one looth of a second of 
arc. The paper gives the result of the reduction of nearly 1,500 
observations made at Greenwich with the transit circle between 
1862 and 1876. 

Mr. B. Inwards exhibited the model of an observing chair, which 
he had designed for the comfort of astronomers, giving a series 
of more or less suitable angles, for observing with a transit 
instrument, but it was not intended to be of universal use for all 
kinds of work. 

Captain Noble said that, as the observer's eye could never be 
raised higher than if he were sitting dn an ordinary chair, 
Mr. Inwards's invention must be useless if einployed with a tele- 
scope of any considerable focal length ; especially when viewing 
an object near the horizon. 

Mr. Brett called attention to the fact that the planet Venus 
was just now particularly favourably situated for observing specula 
reflection. Most people could see it immediately, but for those 
who could not a dark wedge will be found to demonstrate it very 
satisfactorily, 

Mr. Elnobel called Mr. Brett's attention to the United States 
and the Gape observations of Venus on the 26th April, in which 
no mention was made of the bright spot which Mr. Brett pre- 
tended to have seen. (Laughter.) 

Mr. Brett: Astronomers have looked at Venus for 1800 years 
without discovering it, and therefore it is not surprising that at 
Washington they have not noticed it. 

Mr. Neison gave a description and showed a diagram of Klein's 
new crater in the moon, which Mr. Neison had succeeded in ob- 
serving on the 28th of April. It was a most distinct object on 
that date, and had been seen and drawn by Mr. Green, and the 
two drawings agreed exactly. 

Mr. Green said that instead of the large vague dark spot shown 
in the Melbourne photograph he saw, on the occasion in question, 
a distinct dark spot as Dr. Klein had stated. It was utterly im- 
possible to have overlooked it. It seemed to be a portion of a 
larger dark mass. 

The following papers were also announced and laid on the 
table : 

W, F. Denning: Meteor radiant points of April 9—12, 
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W. P, Denning : Catalogue 0/222 stationary meteors. 

Lord Lindsay : Observations of Brorsen's comet, 

J. J. Astrand : Two short and easy metliods of correcting lunar 

distances, 

0, von Struve : Order of publication of successive volumes of the 

*' Observations de Pulkova.** 

The meeting adjourned at a quarter to ten o'clock, 

REVIEW. 



Aitronomical Observations made at the University Observatory, Oxford, 

under the direction of C. Pritchard, M.A., F.I^S., F.G.S., F.B.A.S., 

Savilian Professor of Astronomy in Oxford. No. I. Oxford : at the 

Clarendon Press. 1878. pp. ^4. 

Contents: Observations of Saturn's satellites at the oppositions of 

1875—6 — 7. 2. Observations of double stars in the years 1876 and 1877, 

and mean results. 3. Observations of the comets of Borelly, Winnecke, 

Swift, Coji^gia, and Tempel in the year 1877, with provisional elements 

(parabolic) computed at Oxford in 1877 » cphemeris of comet of Winnecke 

compared with observations. 4. Elements of the orbits of 4 UrssB Majoris, 

70 Ophiuchi, and n^ Bootis. 

The main object of this institution is to " provide the University stu- 
dents with the means of e£Scient instruction m practical astronomy, while 
at the same time the professor shall have at his disposal adequate instru- 
mental appliances for extending the science by actual observation." The 
equatorial telescope used in the observatory is a fine achromatic of I2^in. 
aperture, and about I4i-ft. focal length, provided with every accessory 
that could be suggested by present astronomical and constructional 
science; the entire equipment having been executed by Mr. Howard Grubb, 
of Dublin. It is hoped that the extensive series of observations of the 
satellites of Saturn may be of service to some astronomer who shall 
undertake a re-investigation- of their orbits; and the valuable and accurate 
ephemerides of them, regularly supplied by Mr. Albert Marth, are grate- 
fully acknowledged. 400 observations were taken of double stars. In 
future it is intended to. confine these observations to a few stars only, and 
to observe these select objects repeatedly and carefully. Many of the 
comet observations were made by a peculiar reticule, devised by Mr. 
Hind, which has been found of great utility for rapid and approximate 
observations. The elements of the orbits of these double stars, selected 
from a larger number already calculated, have been computed with con- 
siderable pains.' The niethod employed by Prof. Pritchard is as follows • 
an approximate orbit is first obtained by the graphical method of Sir John 
Herschel. ** This being effected ... a comparison is made between the 
places of the companion on the elliptical orbit thus obtained, and the 
porrect places designated by the interpolation curves. Five places aie 
then selected, either on, or very near to, the ellipse itself, or more erene- 
rally, five places are selected intermediate between the curye and the 
places, as given by the interpolation curves ; the elements of the ellipse 
are then accurately computed by an algebraical process from these five 
places thus selected. The method thus adopted appears to have the 
advantage of a species of second approximation, and in its results has so 
far proved itself to be an improvement on the simply graphical method.'' 
We should like to see a pamphlet in which an example or two of this 
process is worked out from beginning to end in extenso. It might furnish 
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usefhl occupation to some amftteurs. Experience in this " very interest- 
ing but very troublesome work " has led tne Professor to the conclusion 
that ** the accurate determination of the orbit of a double-star remains for 
the astronomy of the future," and it Is on this account that in future only 
a very few select double^stars will be observed at the University Obser« 
vatory. 

Some observations of the satellites of Mars have been attempted, but 
the illuminating power of the Oxford telescope is hardly sufficient to 
cope with such faint objects. With Dr. De La Rue's admirable reflector, 
which he presented to the University, nearly 1200 measurable photo- 
graphs of the moon have been taken. A very beautiful engine for 
completing the measurements of these photographs has recently been 
presented by the same generous individual. The gpreater part of the 
observations in this fasciculus were made hy Mr. W. £. Flummer. The 
lunar photogpraphs were taken by Mr. C. A. «Jenkins. Of these gentlemen 
the Savilian Professor says, ** The assiduity and skill with which the as- 
sistants have done their work will be sufficiently attested by the fact that 
it is but little more than two years ago that the observations were beg^, 
and that they have been reduced and are here recorded up to the com- 
mencement of the present year." 

Praise is superfluous after an examination of this first series of 
observations ; and instead of well-deserved encomiums we shall conclude 
this notice by appending the elements of the orbits of the three double 
stars, which the accompanying table of comparison with interpolation 
curves (which we are obliged to omit) shows have now been obtained with 
a considerable degree of accuracy. 

Elements of £ Ubbjs Majobis. 

Date of perihelion passage T 1875-26 

Period of revolution P 6o'8(Q years 

Position of node ^ 100^*13' 

Inclination of orbits y 56*40 

Angle between Axis Major and line of nodes... X 235*0 

Excentricity of orbit c 0*41590 

Semi-axis Major a 2'*5&> 

Elements of 70 Ophiuchi. 

7 S^'S' 

X iSi'SS 

c ... «.. 0*46718 

a « 4''790 

Elements of /i< Bootis. 

y 35^12' 

A ... ... 40*54 



T 1808*90 

P 94' 44 years 

fi 127^23' 



T ... ••• 1862*55 
P ... ... 2660 years 

n 166^.7' 



c 0*56685 

a 4 l''057 



JVeio Soittr Efements, By Rev. G. T. Garruthers, Chaplain of Kagpur* 
Nagpur : Printed at the Chief Commissioner's Ofi^ce Press, 1879. 
The lucubrations of Mr. Garruthers were noticed in the Astronomical 
Begister, No. 13, page 264, and we can add nothine^ to what we then 
wrote. He merits, however, the praise of candour in the avowal, ** I fairly 
Confess that I still see through a glass darkly." Very darkly indeed, we 
should say, and cannot but regret that interest and trouble, which, 
perhaps, if well directed, might advance science, should be wasted— we 
say it in no unkind spirit — in unprofitable, not to say visionary 
speculation. 
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CORRESPONDENCE. 



N.B.— We do not hold ourselves answerable for anj opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of th« 

sender, as a guarantee of good faith* 

TO THE EDITOR OF THE ASTRONOMIOAL EEGISTEB. 



RED SPOTS ON JUPITER. 



Sir, — All who interested themselves witli the planet Jupiter 
daring its last opposition period must have read M. Niesten's 
note, communicated to your May number by your correspondent, 
Mr. H. J. Slack, with a keen appetite. I have prepared the 
following table of the observations of the red spot from the 
letters of Prot 0. W. Pritchett, of the Glasgow (U.S.) Observa- 
tory, and M. E. L. Trouvelot, of Cambridge (U.S.), in The 
Observatory for January and April; of Mr. Niesten, in the 
Astronomical Register for May, and from my own note books. 

d. h* m. 

1878. July 9 12 i8ai.M.T. 

27 13 0G.M.T. 

Aug. 6 10 45 B.M.T. 

8 12 40B.M.T. 

Sept. 2 8 30B.M.T. 



Oct. 



25 
28 

8 

10 

10 

25 
Nov. II 

23 



6 30O.M.T. 
8 50G.M.T. 
8 10G.M.T. 

7 40 G.M.T. 

8 30 aM.T. 
6 30G.M.T. 
5 30G.M.T. 
5 5 G.M.T. 



h. n. 

18 36 G.M.T. 
1 3 o G.M.T. 

10 28 G.M.T. 
12 23 G.M,T. 

8 13 G.M.T. 

11 14G.M.T. 
8 50G.M.T. 
8 10G.M.T. 

7 40 G.M.T. 

8 30G.M.T. 
6 30 G.M.T. 
5 30G.M.T. 
5 5 G.M.T. 









222 


239 


212 


204 


187 


? 


198 


? 


213 


. ? 


186 


194 


190 


210 


230 


«psa) 


155 


close limb 


185 


near limb 


209 


239 


209 


240(?) 


199 


240(?) 



P. 

D. 
N. 
N. 
N. 
T. 
D. 
D. 
D, 
D. 
D. 
D. 
D. 



The first column gives the time given by the observer ; the 
second, the same reduced to G.M.T. ; the third, the longitude of 
the central meridian ; the fourth, the approximate longitude of 
the centre of the red spot; and the last, the initial of the 
observer. When first I saw the spot, July 27, 1878, it appeared 
'' of the same tint as the N. equatorial belt [* decidedly copper 
coloured, reddish *], though less vividly," to which I may add that 
the equatorial belt was darker. A 9i-in. "With." was used. 
The later observations were made with a sj-in. " Calver." On 
Sep. 28, my note says :— **The colour of the N. equatorial belt 
is still very conspicuous, a decided copper, which now contrasts 
somewhat with the pmkish tint of the patch in the S. temperate 



144 Corresp<yi\dence. 

zone." On Nov. 23, I noted ''the pink colour of this neigh- 
bourhood [i.e., the spot] was very marked sometimes, and was 
the most highly tinted portion of the disk," From these notes I 
cannot but infer that the tint of the spot must have altered by 
losing the admixture of yellow, and likewise have increased in 
brilliance. From the reading of M. Trouvelot's letter one would 
almost think he were writing under the impression that Jupiter 
did not revolve on its axis. The central meridians of the spots 
in some of my observations it will be noticed are queried, that is 
because I fancy the spot was in those cases shown too large on 
the drawings, except in the last two cases^ where the spot seemed 
to continue to the limb as though it were the western portion of 
a belt. But the list of observations seems to indicate a retro- 
gressive motion to the spot. If M. Trouvelot could oblige 
observers with the dated sketches accompanying his later ob- 
servations they would in all probability settle this pointy which is 
a very interesting one. It need scarcely be added that the longi- 
tudes given above are calculated from those of Mr. Marth pub- 
lished in the Astronomical Register, 

F. 0. DENNETT. 



Dr. KLEIN'S NEW CRATER NEAR H7GINUS. 



Dear Sir, — On the 28th April I had a good opportunity of 
examining this portion of the lunar surface^ and an excellent view 
of the dark spot considered by Dr. Elein to be a new marking. 
Its appearance agreed closely with the description and drawing in 
the Register of November, 1878. There was no difficulty in 
seeing it, though I should not describe it as black, and its size 
was certainly larger in proportion to the surrounding, objects than 
in the small map in the Register, The spot was seen faintly on 
the 29th, and on the 30th could only be seen with difficulty, after 
which it disappeared. This mark is evidently no hollow or crater, 
for its ridge, if any, is of the faintest description. It seems rather 
a spot of colour than a crater, but this cannot be the case, as it is 
lost when the sun rises. 

I am not sufficiently acquainted with this portion of the moon 
to have any opinion about its recent character, but would offer a 
suggestion upon the cause of its visibility with a low sun, and 
subsequent disappearance. If this spot is or . has become less 
rough than the surrounding surface it would appear and dis- 
appear as observed. When the sun was rising it would be a spot 
much darker than the rougher surroundings, and this darkness 
would fade away as the angle of illumination increased. 

The smoothing of the surface might be occasioned by a recent 



Correspondence. 1 45 

overflow of lava, or miglit result from a crumbling down of pre- 
vious irregularities, but if from any cause its roughness has been 
reduced, it would then make itg appearance as described hj 
Dr. Klein. 

39, Oircus Boad, Yours respectfully, 

St. John's Wood. NATHL. E. GBEEN. 

SILVERED MIRROR TELESCOPES. 



In reference to the discussion about silvered mirror telescopes^ 
let me say that my 6^inch equatorially mounted was the first of 
the With-Browning series, so that few persons in England have 
had a longer experience than mine with this construction. The 
loss of light from transit is very slight, and I found the tendency 
to tarnish exceedingly small when I lived on the north side of 
London, and merely covered up the end of the telescope, rarely 
putting a cover immediately over the mirror. With an occasional 
polish, using a soft leather and a little rouge, the silver does not 
require renewing under four or five years, and then only because 
portions of it have come off, and some light is lost in consequence. 

When the film of silver is perfectly dry, it bears rubbing like a 
tea-spoon, but there are usually some parts where the adhesion is 
less perfect, and they give way. Touching it when damp, or wet 
from an accidental raindrop, is sure to do harm and remove some 
metal. 

My first observatory, opening out of a drawing-room, was nearly 
all glass, with curtains to keep out excess of sunshine. My 
present one, in use for the last nine years, consists of painted 
canvas stretched over a wooden frame made strong with T iron. 
The whole edifice revolves on a circular rail, and its doors and 
sliding-roof opening are 28 inches wide. Both these construc- 
tions facilitated equalization of temperature between the internal 
and external air, and minimised chimney currents. I have known 
several cases of failure — and heard of many more — ^to get good 
performance out of reflectors that have been placed in observa- 
tories with thick walls. The walls should be thin, the opening 
pretty large and come down low, and the size of the observatoiy 
such that the mouth of the telescope comes near it. If an 
observer is surrounded by a thick wall, several feet high, and 
points the telescope towards a hole in the roof, the chimney 
currents are certain to be vexatious. This error should be 
avoided, and it is desirable that the observatory should be raised 
ten or twelve feet above the ground. 

I remain, &c., 

Ashdown Cottage, Forest Bow, HENBY J. SLACK, 

Sussex. 
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ASTfiONOIICAL OCCUfifiENCES fOR JUNE, 1879. 



DATE. II 


Principal OoourreneeB. 


Jupiter's Satellites. 


Passage. 


c 

Sun 


1 

2 
3 
4 

5 

6 
7 
8 
9 
10 

11 

12 
13 
14 

15 


h. m. 
i8 , 


Jupiter at quadrature 

with the Bun 
Sidereal Time at Mean 

Noon 4h. 38m. 23-558. 


2nd Sh. I. 


h. m. 8. 
1429 


h. tDm 

dOnhi- 

uohi. 

II 27-8 


Mon 


8 22 

t 3S 

14 14 
14 31 


Sun's Meridian Passage 
2m. 19*398. before 
Mean Noon 






II 23*8 


Tues 


Near approach of B.A.C. 
5347 (5) 


2nd Oa B. 


IS 13 


11 19-9 


Wed 


Pull Moon 


Ist Ec D. 


14 28 40 


11 159 


Thur 




4th Tr. I. 
Ist Tr. I. 
IstSh. E. 
Ist Tr. E. 


13 1 

13 10 

14 7 
1529 


II 12*0 


Fri 


Occultation of B.A.C. 

6699 (6^) 
Reappearance of ditto 


Ist Oc. R. 
Srd Tr. I. 


1237 
13 22 


II 8*1 


Sat 










II 4*2 


Sun 








II 0*2 


Mon 


17 

456 
13 6 

13 50 

12 
II 


Saturn's Ring : 
Major axi8=38"*o6 
Minor axis = 6" '49 






1056-3 


Tues 


Conjunction of Moon 
and Jupiter 5* 23' S. 






10 52*4 


Wed 


C Moon's Last Quarter 
Occultation of \ Piscium 

Reappearance of ditto 




» 


10 48*4 


Thur 


Conjunction of Moon 
and Mars 7* 45' S. 


1st Sh. L 
1st Tr. I. 


1340 
15 2 

12 II 28 

1430 

1524 


10 44'5 


Fri 


Conjunction of Moon 
and Saturn 8^ 6*8. 


4th Ec. K. 
1st Oc. R. 
Srd Sh. E. 


1040*6 


Sat 


13 50 








10 36*6 


Sun 


Occultation reappear- 
ance of fi Arietis (5^) 

Illuminated portion oi 
disc of Venu3=o*636 

Illuminated portion ol 
disc of Mars =0*846 






10 32*7 



Attronmnical Oeeurrencei for June. 
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DATE. 


Principal OccorrenccB. 


Jupiter'B SateUlteB. 


Meridian 
Passage. 


Mon 


16 
17 


h. m. 

12 

8 19 
II 


Sidereal Time at Mean 
Noon sh. 37m. 31*923. 




h. m. 8. 


h. m. 

i Ophi- 

uchi. 

10 28-8 


Tues 


Sun*B Meridian PasRAge 
cm. 32-541 after 
Mean Noon 


2nd Ec. X> 


14 47 14 


ID 24*8 


Wed 


18 
19 
20 
21 
22 

23 


Superior conjunction of 
Mercury and Sun 






10 20*9 


Thur 


• N'ew Moon 
Conjunction of Moon 
and Mercury 1' 4' S. 


2nd Sh. E. 
2nd Tr. E. 
&Bt Sh. I. 


" 55 
14.32 
IS 34 


10 16 '9 


Fri 






&8t Ec. B. 
SrdSh.I. 


12 45 13 
1544 

12 22 
1340 


10 13-0 


Sat 




1st Sh. E. 
1st Tr. E. 


10 9*1 


Sun 


10 14 
5 








10 5*2 


Moo 


Occultation of JE Leonis 

(6) 
Conjunction of Moon 

and Venus 4* i' N. 






10 1*2 


TueR 


24 
25 




SrdOc. B. 


1424 


9 573 


Wed 






\ 


9 53*4 


Thur 


26 
27 

28 
29 
30 


17 IS 

II 2 


> Moon's First Quarter 


2nd Sh. I. 
2nd Tr. I. 

2nd Sh. E. 


" 37 
14 10 

14 31 


9 494 


Fri 


^ 


1st Ec. D. 


1439 18 


9 45-5 


Sat 


OoouUationof 87 Virginis 
(6) 


Ist Sh. I. 
2nd Oc B. 
1st Tr. 1. 
1st Sh. R 
1st Tr. E. 


II 57 

" 59 

13 12 

14 16 

15 31 


9 41*6 


Sun 




Satum^s Bing : 
Major axis =39" '33 
Minor axi8= 7** '02 


1st Oc. B. 


12 40 


9 37-6 


Mon 


12 16 


Occultation of b Scorpii 

Beappearance of ditto 
Conjunction of Saturn 
and Mars 0* i' N. 


ftth Oc. D. 


1339 


9 33*7 


JUL 

Tues 


Y 
1 




Srd Ec. B. 
3rd Oc D. 


13 835 
1438 


929-8 
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THE PLANETS FOR JUNE. 



At Tkamsit oybb the 


Mebidian 01 


' Gbeenwicr. 












Meridian 


Planets. 


Date. 


Bt. Aioensian. 


Declination. 


Diameter. 


Passage. 






h. m. 8. 


/ 




h. m. 


Meroary... 


1st 


3 26 21 


N.16 55i 
N.21 25 J 


5''-9 


22 443 




9th 


4 29 5 


S''^ 


23 153 




17th 


5 43 i» 


N.24 23 


$"-0 


23 57*9 




25th 


6 50 4 


N.24 41} 


K'' 


370 


Yonus ... 


ISt 


7 34 12 


N.23 59 


15 9 


2 523 




9th 


8 12 38 


N.22 14^ 


i6''-8 


3 2-2 




17th 


8 49 13 


N.19 56 


17^-9 


3 7*2 




25th 


9 23 44 
23 45 48 


N. 17 9 


I9*-2 


3 10 2 


Mars 


ISt 


S. 3 48 


^"•0 


19 4*3 




9th 


6 50 


S. I 37i 


9"^ 


18 53-8 




17th 


27 34 


N. 31 


9"*9 


18 430 




25th 


047 59 


N. 2 364 


10 -2 


18 31 9 


Jupiter ... 


ISt 


22 52 34 


S. 8 17 


37''7 


18 11*2 




9th 


22 55 2 


S. 8 4i 


38''-5 


17 42*2 




17th 


22 56 48 


s. 756 


39"7 


17 12*5 




25th 


22 57 49 


S; 7 52J . 


4o"-5 


16 42*1 


Saturn ... 


4th 


53 ^5 


S- 3 '3, 


I5''2 


19 59 7 




9th 


54 9 


N. 3 I7i 


I5''*2 


19 41-5 




17th 


56 49 


N. 3 32 


i5''-4 


19 12*2 




25th 


58 36 


N. 3 41 


i5''7 


1842-5 


Uranus ... 


2nd 


10 10 54 


N.12 3 


4-'-o 


5 277 




iSth 


10 12 39 


N.ii 52^ 


4''*o 


4265 



Mercury is not favourably situated for observation. He rises about 
forty minutes before the sun at . the beginning of the month, and sets 
about an hour after the sun on the last day. 

Venus sets three hours and eleven minutes after the sun on the ist, 
the interval decreasing to about tnro hours and a quarter on the last day. 

Mars rises, on the ist, about an hour and a half after midnight, the 
inter?al decreasing. At the end of the month he rises about midnight. 

Jupiter rises rather less than an hour after midnight, at the beginning 
of the month, the interval decreasing. He rises about an hour before 
midnight on the last day. ^ 

Saturn rises about two hours after midnight at the beginning of the 
month, the interval decreasing. On the last day he rises about midnight. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JUNE, 1879. 

By W. R. Bibt, F.R.A.S., P.S.S. 

Vol. XVI. p. 268 of the Astronomical Register contains a map of the 
region near Hyginus from Sirius, in which will be found the following 
objects inserted in ''Lunar Chart No. i," of the Selenographical Society, 
published with No. 6 of the Journal ; Hyginus ; N. the new crater, near 
Hyginus ; ar, s, y, forming a triangle west of Hyginus ; two craters further 
to the west of C and p of the chart ; the two craters a and b south-east 
of Hyginus, being nine altogether. On the 28th of April, 1879, Mr. 
Burnham, of Chicago, observed the region and measured the position 
angles and distances of eight of these objects, viz.: — Hyginus ; C and /?; 
kvjiAs; N.; a and 6, It does not appear that Mr. Burnham saw the 
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crater y^ forming tbe apex of the triangle with k and s, but he inserts 
the craterlet q, which is shown as a triple object on the map from Sinus, 
and which has been seen by Miss Ashley as a single white spot. The 
objects identified by Mr. Burnham are, therefore, Hyginus ; C ; ;) ; ^ ; « ; 
^ ; a and b ; nine of Lunar Chart No. I. 

It is important that the craterlet y should be looked for, as Mr. Burnham 
missed it ; also the triplicity of q ascertained ; it is further necessary 
that for the measurement of position angles and distances a fiducial lint 
should be chosen and the angles reckoned from N. to £. = o® to 90^ ; 
E. to S. = 90° to 180°; S. to W. = iSo*' to 270° ; W. to N. = 270" to 
360°. The objects Hyginus — h would form a yery convenient fiducial 
fine, and the position angles and distances to be determined are as 
follows :—Hyg. 6/ Hyg. a; Hyg. C; Hyg.jo; Hyg. q; Hyg. k; Hyg. «; 
Hyg. N. 

No information has come to hand relative to the dark spot i A 17 7, 
mentioned in our last list on p. 124, May number. 

Water Lane, Stratford, E.: 
May 21, 1879. 

JUPITER. 



Angle of Latitude of 

1879. position of Earth | Sun Equat. Greatest 

oh. Gr. Ijl's axis, above 2('s equator. diameter. phase. 

o o o « # 

June 4 335*44 +1*24 +078 40-13 0*42 

H 335*30 +1*32 +0-82 41*45 0-42 

24 335*31 +1*38 +087 42*81 0-39 
The assumed First Meridian passes the middle of the illuminated disk at 
the following times : 

1879. G. M. T. 

h. m. h. m. h. m. 

June I 5 42*3 June 11 3 55-1 June 21 2 3*6 

15 377 13 486 II 59*0 

2 I 33*2 23 44-0 21 54-4 

11 287 12 9 39*5 22 7 49*9 

21 24-1 19 34*9 17 453 

3 7 19*6 13 5 30*3 23 3 40 7 

17 15*0 15 25-8 13 361 

4 3 w-5 14 I 21-2 23 31-5 

13 5*9 II 167 24 9 27*0 
23 1*4 21 12 I 19 22*4 

5 8 568 15 7 7*5 25 5 178 

18 52-3 17 30 15 132 

6 4 477 16 2 58*4 26 I 86 

14 43*2 12 539 II 4*1 

7 o 38-6 22 493 20 595 
10 34-1 17 8 447 27 6 54*9 
20 29*5 18 40*2 16 50*3 

8 6 250 18 4 35*6 28 2 457 

16 20*4 14 31-0 12 41-2 

9 2 15-9 , 19 o 26*4 22 366 

12 11*3 10 21*9 29 8 32*0 

22 6-8 20 17-3 18 27-4 
10 8 2*2 20 6 127 30 4 22*8 

17 577 16 8*2 14 l8*2 

A.M. 
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150 General Notices. 

BBILUANT METEOR. 



A yery splendid meteor was seen by Padre Denza and others on the 
eyening of January lath, at the observatory of Moncalieri. It appeared 
near Begnlus at 911 5601. local mean time, and slowly skirting the line 
formed by the stars a, p, x I^onis, disappeared near a. Very small at 
first, its size increased rapidly to about 7 minutes of arc, or rather less 
than the fourth part of the diameter of the full moon. It g»ye a rery 
yiyid light, like a flash of lightning, overpowering the moonlight. The 
nucleus had a golden white colour, venr brilliant, and was surrounded by 
a lucid whitish-emerald atmosphere. It was followed by an azure streak 
which lasted a second or two after the extinction of the nucleus. The 
duration was about 3 seconds. 



Books received. — Double Stars discovered by Mr. Alvan G. Clark. 
By S. Bumham 1879.— Dreams of my Solitude on the Mysteries of the 
Heavens. By Joshua PrusoL London : Reeves and Turner. 1879. 



ABTBOKOHIOAL BIOISCTR— Subsoriptions notiyad by the Editor. 



To Hay, 1877. 

Ingall,H. 

To June, 1879. 

Metcalfe, Bev. W. B. 

To Sept, 1870. 

Jones, W. E. 



To Deo.y 1870. 

Wilson, T. 

To Jan. 1880. 

Daw, £. 

To Maroh, 1880. 

Matthews, Bev. W. 

To April, 1880. 

Proctor, B. A. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers wul at once inform 
him of the fact. 

All Letters requirins: an answer must enclose a penny stamp. 

The Editor will be ob1ig«»d if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, or penny 
postage stamps, but the Editor will not be liable for loss in transmission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jackson, at Lower Clapton, London, E. 



The Astronomical Besrlater is intended to appear at the commencement of 
each month; the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three ShillinfiTB per Quarter, payable in advance, by 
Fenny postage stamps or otherwise. Subscribers in America may remit, eitiier by 
post office order or in notes, 8^ dollai's, in payment of one year's Bubscription, 
postage included. 

The pageA of tho Astronomical Register are open to all suitable communications. 
Letters, Articled for insertion, &c, must be sent to the Bey. J. C. Jacksok, 
IK Angel Court, Throgmortoti Street, ^.C, not Utter than the 20lh of the 
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No. 199. JULY. 1879. 



THE ROYAL OBSERVATORY. 



The annual Visitation of this Observatory took place on Satur- 
day^ June 7, in the midst of a continuous downpour of rain, of 
course entirely preventing observations of any sort, beyond that 
of the pluviometer. Those who had the opportunity of attending 
had^ therefore, the pleasilre only of examining the elaborate 
instruments by which so many valuable results have been 
obtained. 

The annual report which the Astronomer-Boy al presented to 
the Board of Visitors, embraces the period of thirteen lunations, 
from 1878, May 2, to 1879, ^*y 2°' From this we gather that 
preparations have been made for the erection of the new .Library, 
the necessity for which was pointed out in last year's report. 
The Library now contains 7,400 volumes, exclusive of pamphlets, 
and of more than 4,000 bound volumes of manuscripts. Of the 
instruments that were used in the transit of Venus observations, 
one photoheliograph and one equatorial are at the South Ken- 
sington Museum, whilst one phbtolieliograph is in daily use at 
the Boyal Observatory, another is at the Cape of Good Hope 
Observatory, and a fourth is lent to the Indian Government. 
Arrangements have been made for regulating a clock which shall 
give seconds' signals on the chronograph. Considerable altera- 
tions have been made in the great equatorial. In order to adapt 
Mr. Christie's half-prism spectroscope, which is a very long instru- 
ment, and which is used for almost all spectroscopic observations^ 
to the telescope, it has been fottnd necessary to shift the latter 
longitudinally thirty inches in its cradle. This, of course, has 
necessitated the application of an additional counterpoise at the 
eye-end. Owing to the peculiar mounting of the equatorial, it 
VOL. xvn. 
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can be made [available for eye observations by reversing it in 
hour-angle. Several improvements bave been made in the spec- 
troscope itself, and in the spark apparatus for comparison-spectra. 

The usual course of astronomical observations has been adhered 
to, with respect to the minor planets; the Astronomer-Boyal 
reports that through the representations made by him to the 
Berlin authorities, he has now a most admirable ephemeris. '^ 
With the transit-circle 4284 transits were observed (the separate 
limbs being counted as separate observations) ; with the refiex- 
zenith-tube 35 pairs of observations of y Draconis were made; 
while with the alt-azimuth 733 azimuths of the moon and 
stars and 368 zenith distances of the moon, were observed. 
The number of observations would have been greater had it 
not been for the remarkably bad weather which we had during 
the past winter and spring, and for the alterations already 
mentioned, which have been made to the great equatorial ; from 
the former cause not a single observation of the moon on the 
meridian was possible between January 8 and March i. Neither 
8un nor stars were visible for eleven days, dimng which period 
the clock-times were carried on by the precedhig rate of the 
clock. The accumulated error at the end of this time did not 
exceed three-tenths of a second. On five of the seven days on 
which the sun's chromosphere was examined, prominences were 
seen. The photographs that were taken on 121 days out of 150 
show a complete absence of spots, whereas in the preceding year 
there were no spots on 66 days out of 1 56. Thomson's Electro- 
meter has taken the place of the older instruments, and its 
results recorded photographically, as well as those of the mag- 
netometers, barometer, and thermometers. The approximate 
mean westerly declination of the magnetic needle for 1878 is 18^ 
49' ; the mean horizontal force is 3*905 in English units, cor- 
responding to 1*801 metric units, and the mean dip (taking the j 
mean of the mean of three needles of different lengths) 
67° 38' 7". 

The annual magnetic curves of diurnal inequality are now 
complete for the period of 36 years, from 1841 to 1876, and the 
Astronomer-Boycd remarks that from this long series of observa- 
tions, all made on the same system and with similar instruments, 
most important inferences may be drawn> both as to the laws of 
diurnal inequality in general and its changes in different years 
and seasons, and as to the connection between magnetic pheno- 
mena and sun-spots. About the epoch of the maximum of sun- 
spots the curves are large and resemble those for the sunmier 
months ; whilst at the opposite epoch, they are small and resemble 
those for the winter months. This connection between terrestrial 
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magnetism and stm-spots is shown in a still more striking manner 
by a comparison between the monthly means of the diurnal range 
of declination and horizontal force, and Dr. B. Wolf's ''relative 
numbers " for frequency of sun-spots. It appears from this that 
there is a remarkable general correspondence in the two sets of 
phenomena. 

The mean temperature of the year 1878 was 49°*6, being o°*2 
above the average of the preceding 37 years : it was above the 
average in every month except September, November, and 
December. The highest temperature was 85^*8 on June 26, the 
lowest 12^*2 on December 25. Campbell's Registering Sun-dial 
is now used for recording the duration of sunshine. 

There are now 167 chronometers in the chronometer room. 
With reference to the Westminster clock, the Beport states that 
it does not seem to have been quite so well regulated as usual 
During the period referred to in the Beport, its error exceeded 
IS. on 77 days, on i^ of these it was between 2s. and 3s., on 4 
between 3s. and 4s., and on one day it exceeded 48. 

With respect to the Transit of Venus, Sir Qt, Airy says that 
the general impression appears to be that it will be best to con- 
fine observations to simple telescopic observations or micrometer 
observations at ingress, and egress, if possible at places whose 
longitudes are known. For the first phenomenon (accelerated 
ingress) the choice of stations ia not good; but for retarded 
ingress, accelerated and retarded egress, there appears to be no 
difficulty. The adoption of a South-Polar station seems to be 
practically abandoned. The Numerical Lunar Theory is ad- 
vancing, and the Astronomer-Boyal is now engaged on the change 
of excentricity of the Solar Orbit and its result in producing 
Lunar Acceleration. 

The Beport concludes with the expression of a hope that the 
value of the results obtained at the Boyal Observatory is com- 
mensurate with the increased annual expense. 



ROYAL ASTRONOMICAL SOCIETY. 



Session 1879 — ^o* 
Last Meeting before the Long Vacation, June 13th, 1879. 
[ Prof. Oayley, F.B.S., &c., Vice-President, in the Ohair. 

Secretaries — Mr. Glaisher and Mr. Banyard, 
The minutes of the preceding meeting were read and confirmed. 
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Prof. Adams gave an account of a French paper by M. Sonillarb 
On the analytical theory of the movements of Jupiter's satellites. 
The paper will be printed in the Memoirs of the Society. 

Dr. Draper was then called upon to read his paper On the co^ 
incidence of the bright lines of the oxygen spectrum tvith bright lines 
in the solar spectrum. He said : I intend in this paper to speak 
of the steps that led to the discovery of oxygen in the sun, and to 
describe some of the successive improvements of the electrical and 
optical apparatus employed. My first spectrum photographs 
were taken with a couple of Bunsen batteries, an induction 
coil giving a spark of ^in., and a Hofmann direct-vision 
spectroscope. The length of the spectrum from Q- to H was 
about -^-in. On examining a series of photographs of the fluted 
spectrum of nitrogen, taken with a juxtaposed solar spectrum, I 
was struck with the coincidence of some of the bright bands in 
the two spectra, and pursued the subject further. The electrical 
part was made more and more powerful as the research proceeded. 
At first I made use of a 2-in. induction coil, then of a 6-in., and 
this was in turn succeeded by a Buhmkorff coil capable of giving 
a spark of 17 -in., and the battery was eventually superseded by a 
Gramme djrnamo-electric machine, which can produce a current 
powerful enough to give between carbon points a light equal to 
500 standard candles. When this machine is properly applied to 
the 1 7 -in. induction coil, it vnll readily give a thousand lo-in. 
sparks per minute. These being condensed by 14 Ley den jars, 
communicate an intense incandescence to air, and light enough is 
produced to permit of the use of a narrow slit with large dis- 
persion, and of a collimator. and telescope of long focus. 

Since 1877, when the first publication of the discovery of oxygen 
in the sun was made, still further improvements, especially in the 
optical parts, have been completed, so that I am now enabled to 
photograph the oxygen spectrum with four times the dispersion 
then employed. The Gramme machine is driven by a petroleum 
engine of one and a half horse-power, which gives a very con- 
stant current. One of the most important improvements in the 
research was in the use of a spark-compressor, to condense the 
spark between the poles. Under ordinary circumstances the 
spark follows a zig-zag course. I at first made use of two plates 
of glass, compressing the spark into a narrow space directed 
towards the slit ; but I have since employed a soapstone com- 
pressor, with a narrow chink in it directed towards the slit. The 
lines seen in the spectroscope are thus greatly increased in bright- 
ness, and the intensity of the spectrum is much more nearly 
constant, owing to the fact that all the discharges take place 
directly in front of the slit. With such a - spark-compressor I 
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have been able to make use of two bisulphide of carbon prisms of 
2-in. aperture, and an observing or photographing lens of 6-f t. 6-in. 
focal length, and although the total light of the spark in air is not 
greater than a single candle, I have succeeded in obtaining pho- 
tographs of the spectrum on a scale of 8 -in. from Q- to H, that is 
about half the size of Angstrom^s chart in the " Spectre Normal 
du Soleil.'* By comparison I have found that when the same 
current is used for volatilizing iron the light is 60 times stronger 
than the most vivid incandescence of air that I have produced. 
The slit of the spectroscope is about one inch long, and opposite 
the lower half is placed a right-angled prism, which serves to 
throw on the plate a solar spectrum derived from a beam of light 
received from a heliostat, and we can ascertain by observing with 
a magnifier, just previous to exposure, whether the adjustments 
are in the best order. 

It is not commonly known that to obtain the last degree of 
exactness in coincidence, between a solar and an air spectrum, 
many precautions are necessary, and that is the reason it is desir- 
able to have iron vapour present at one of the poles, so as to 
determine the reliability of the coincidence by comparing iron in 
the spark with the iron lines in the solar spectrum. 

The first photographs taken were on so small a scale that they 
did not even give rise to a suspicion of the presence of oxygen in 
the sun, and it was not until 1876 that I felt sufficiently sure to 
make any publication. At this time the original negatives were 
about two inches long from G. to H., and they bore an enlarge- 
ment of three or four times quite well. It was from these that 
the Albertype printed in 1877 was made. Since that time in 
order to meet the criticism that perhaps the dispersion was not 
sufficient to disclose the lack of coincidence, if such existed, I 
have increased the dispersion four times, and am thus enabled to 
make enlarged photographs on a scale about twice the size of 
Angstrom's chart. Aji enlargement never does justice to the 
original, and in order to study the coincidences satisfactorily the 
negatives should be examined with a magnifier. It should be 
noted that owing partly to the fact that the solar spectrum has 
suffered absorptive influences both in the earth's atmosphere and 
in the solar atmosphere, the conditions under which the oxygen 
spectrum is seen when compared with the spark spectrum are 
modified. In fact a critical study of the two spectra demands 
that each line of the spectrum should be separately photographed 
with the corresponding region of the sun's spectrum, so as to. 
produce as nearly as possible the same conditions for each. As 
an instance of the modifications which may be caused by the 
solar atmosphere, the superposition of absorption lines on thq 
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bnght lines of oxygen may be mentioned. If, as seems to be 
the case, tbe stratum giving the oxygen spectrom lies deeper than 
the reversing layer in which iron exists, I see no reason why an 
iron absorption line, for instance, may not fall upon an oxygen 
bright band. In support of this proposition it should be stated 
that none of the oxygen bright lines have yet been recognized in 
the chromosphere. Even under the favourable circumstances 
enjoyed at Sherman, Prof. Young informs me that he did not 
detect in the chromosphere any of the bright lines of the group 
near G. 

For the purpose of continuing this study, and also of examining 
small areas on the sun, faculae spots, &c., Alvan-Clark & Sons 
are constructing a special spectroscope for me, which can give the 
dispersion of twenty heavy flint prisms, and can bear high mag- 
nifying power. In closing it may be well to give some idea of 
the amount of labour and time that this research has already con- 
sumed. Each photograph demands an exposure of fifteen 
minutes, and with preparation and development at least half an 
hour is needed. The making of a photograph, exclusive of inter- 
mediate trials, requires therefore about 30,000 ten-inch sparks — 
that is 30,000 revolutions of the bobbin of the Gramme 
machine. In the last three years the Gramme has made twenty 
millions of revolutions. The petroleum engine only consumes a 
couple of drops of oil at each stroke, and yet it has used about 
1 50 gallons. Each drop of oil produces two or three ten-inch 
sparks. It must also be borne in mind that comparison spectra 
can only be made when the sun is shining, and clouds, therefore, 
are a fertile source of loss of time. (Applause.) 

Dr. Draper then showed some exquisitely sharp negatives of the 
solar and oxygen spectra, which he had obtained, and handed 
round some paper enlargements, some 2ft. long, for inspection by 
the meeting. 

Mr. Banyard: After the recj^ption that has been given to 
Dr. Draper, I do not think I n^d say anything about the im- 
portance of the research he has undertaken. 'Wlien a couple of 
years ago he sent over copies from his former photographs on a 
much smaller scale, I then ventured to say that I thought the 
probability of the proposition which he laid down was very great 
indeed, amounting to some thousands to one, and I should like 
now to point out how enormously the probability has been 
increased by these more recent experiments. If Dr. Draper has 
increased his dispersion four times he has not merely increased 
the probability of his case four times, but he has increased the 
value of every coincidence he shows four times. On looking at 
the original photographs (which show the coincidences more 
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sharply than the paper prints) I counted eighteen oxygen lines, 
and, therefore, the increase of probability on the present occasion, 
as compared with the former occasion, is as four to the power of 
eighteen to one, a very enormous number. There are two or 
tlu'ee ways of looking at the probability of the proposition which 
Dr. Draper has laid down, that the bright lines of oxygen coincide 
with the bright lines in the solar spectrum. In the first place, 
there is the chance that the centre of no single line of oxygen 
should fall opposite to a dark line or space in the solar spectrum. 
If a line were thrown at random beside the solar spectrum the 
chance that it should fall opposite to a bright part of the solar 
spectrum would be as the totsd breadth of the bright part of the 
solar spectrum to the total breadth of the dark part of the solar 
spectrum. Let us suppose that the breadth occupied by dark 
lines in the solar spectrum is equal to the breadth occupied by 
bright lines (probably as seen with high dispersion this is well 
within the truth) then the chance of any oxygen line falling 
opposite to a bright line or interspace in the solar spectrum 
would be one-half, and if the eighteen lines of oxygen had been 
thrown down at random beside the solar spectrum, the chance 
that the centre of all the lines should fall opposite to bright 
spaces would be one divided by two to the power of eighteen. 
hi addition to this we must take into account the chances of the 
centres of the bright lines appearing to coincide with the centres 
of the bright interspaces where they do coincide, for in some 
instances the interspaces are double the breadth of the corre- 
sponding oxygen line, the oxygen line being on one side and coin- 
ciding with one edge of the interspace ; but this is accounted for 
by the fact that there are probably other bright lines in the solar 
spectrum besides oxygen lines, and two such bright lines happen, 
in some instances to fall together. Then, also, it must be 
remembered that the light of the bright lines of the solar 
spectrum has suffered absorption in the solar atmosphere, and in 
the earth's atmosphere, so that they may be modified by the 
superposition of absorption lines. The observations of the bright 
lines seen at the limb of the sun renders it probable that the 
layer of the solar atmosphere, which gives rise to the dark lines, 
lies above the layer from which we receive the light of the bright 
oxygen spectrum, for no bright oxygen lines are seen in the 
chromosphere. So that it is possible to conceive that the oxygen 
lines of the solar spectrum may be modified as we observe them 
by the superposition of dark lines, and this appears in one or two 
instances to have been the case ; but the character of the bright 
interspaces is very little changed. If, after examining the photo- 
graphs, anybody has still any doubts as to the case made out by 
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Dr. Draper, I think that he will feel obliged to them if they will 
state their objections, and give him an opportunity of discussing 
them. (Applause.) 

Mr. Christie : I do not feel exactly competent to enter on this 
question very deeply, but Dr. Draper has very kindly given me an 
opportunity of examining his very beautiful photographs, and I 
cannot help expressing my great admiration at the splendid 
results he has achieved. (Applause.) He has obtained photo- 
graphs of the spectrum of oxygen which, as far as my rather 
limited acquaintance with the subject goes, are far superior 
to anything else of the kind ; but that is quite another question 
from proving the existence of oxygen in the sun. I am afraid 
that is a very difficult question he has undertaken. If he could 
prove it, I think these photographs would go a very long way. I 
do not see myself that there is, as he has expressed it, very much 
more to be done in the matter. But I am sorry to say it seems 
to open up to me rather a hopeless prospect, because we are 
brought face to face with a great difficulty. Dr. Draper was very 
kind in explaining to me his views, and he did not at all shirk 
the difficulties of the case. I hope I may be justified in alluding 
to them, simply for the sake of getting at the truth. According 
to Dr. Draper's supposition the solar spectrum is made up of a 
continuous spectrum with dark absorption lines, and also bright 
lines superposed upon it. Now, the ordinary spectrum, which up 
to the present time we have supposed that we had to deal with, 
was a continuous spectrum with dark Hues, but when you super- 
pose on this bright lines, so faint that you cannot distinguish 
their brighness from the general background of the spectrum, it is 
evident that the problem becomes more complicated. I do not 
want to express any opinion one way or the other. I am in the 
position of a sceptic ; it may be an unfortunate position, but I 
think it is a truly scientific position. Now, taking the position 
of a sceptic, one has to examine these photographs and look to 
whether Dr. Draper has shown the coincidences as Mr. Banyard 
asserts ; if not, his probabilities fall to the ground. In more than 
one instance I find an oxygen line opposite a broader bright space 
in the solar spectrum, which appears of identically the same bright- 
ness in its whole breadth. If the broader space consists of two 
or more bright lines, as has been suggested, we have two diffi- 
culties to contend with ; in the first place we have to show that 
there are other substances which would give lines corresponding 
to the unoccupied breadth of the interspace, and in the second 
place we have the fact that these lines are undistinguishable in 
brightness from the oxygen lines. Again, each of the oxygen 
li^es is fuzzy at the edges, and as there is nothing analogous in 
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the solar spectrum, we liave to suppose that the fuzzy edges are 
cut off by adjacent dark lines. Now, if we are to make use 
of probabilities (laughter), I would ask what is the probability of 
a pair of dark lines falling in every case exactly at the edges of 
an oxygen line ? We must also take into account the fact that 
former physicists have failed to identify any of the bright lines 
of oxygen with dark lines in the solar spectrum, and therefore we 
start with the fact that none of the oxygen lines can fall opposite 
to dark lines (applause). 

Mr. Proctor said : There are one or two points I should like to 
mention. I do not think that Mr. Christie has sufficiently taken 
into account the importance of the fact that all the oxygen lines 
fall entirely opposite to bright interspaces in the solar spectrum, 
and that none of them even partially overlap dark lines. With 
regard to the general character of the solar spectrum, I would 
like to ask those who have more especially studied the subject, 
whether it does not seem probable from antecedent considerations 
that the solar spectrum should be purely gaseous in its character, 
that is to say, that there should be bright and dark lines, but no 
continuous background of spectrum. Perhaps some of you have 
considered the bearing of Mr. Groll*s researches on this matter. 
He considers that the earth g^ffords evidence that the solar system 
has been in existence for more than 20,000,000 of years, whereas, 
if the sun has been giving out energy as at present for 20,000,000 
years, we know that it cannot have derived it from shrinking from 
even an infinite volume to a globe as large as the photosphere. 
I am not inclined to agree with him in his explanation that the 
solar energy may in part have been derived from the impact of 
stars, but rather think that it points to the fact that the real 
mass of the sun lies very much within the photosphere, and that 
if there is any solid or liquid nucleus, it is only at a depth of 
many thousands of miles below the photosphere. If that is the 
ease, I would ask whether it is antecedently probable that there 
should be any continuous background in the solar spectrum. 
If the photosphere is purely gaseous, we should only have 
bright bands interfered with and modified by absorption lines 
(applause). 

Dr. Gladstone : I have listened with the greatest attention to 
Dr. Draper. When the photographs first came over I was not 
convinced, but certainly he has produced results, which, as Mr. 
Banyard has shown, have largely increased the evidence of there 
being real coincidences between the oxygen lines and bright 
spaces in the solar spectrum.^ There seems to be still a great 
question as to whether the solar spectrum is made up only of 
bright and dark lines, or whether there is a background of 



l6o Meeting of the Hoy at Astronomical 

continnooB spectrum. I am not disposed to give up the idea that 
we liave a oontinaons spectrum underlying &ese dark lines, but 
think that it is certain that we have also bright lines mixed yrith 
the dark. We know that when we look at the edge of the sun 
there are bright lines corresponding to hydrogen, and some other 
elements to be seen, but there are no oxygen lines. Now, I would 
suggest that this shows that the oxygen never rises to the level 
of the chromosphere, so as to be seen at the limb of the sun, and 
probably that is just the reason why we see its lines as bright 
lines and not as dark lines, for it never gets up to a level where 
it is sufficiently cool to form dark lines. We can easily under- 
stand that, with so much iron and magnesium vapour, all the 
oxygen as it rushes upwards to the higher levels may enter into 
combination and fall in a rain of oxides. 

Dr. Huggins said that he had examined Dr. Draper's photo- 
graphs, and was overwhelmed with a sense of the large amount 
of conscientious labour and care which he had evidently bestowed 
upon the investigation (applause). Dr. Draper had made out a 
primd facte case, which entitled him to demand a careful examina- 
tion of the evidence he had brought forward ; but for his own 
part he should like to suspend his judgment until he had had an 
opportunity to re-examine that part of the spectrum. He preferred 
to wait for a little light, a little sunlight, on the subject, but he 
wished now to state how thoroughly impressed he was with the 
cautious and careful experimental arrangements which Dr. Draper 
had adopted (applause). 

Capt. Noble : It seems to me, looking at the photographs im- 
partially, that if we are to deny the evidence supplied by some 
of these coincidences, and notably by this group of four lines, and 
accept Mr. Christie's dicta, we literally should have no tangible 
evidence as to the existence of any element in the sun at alL 
(Laughter.) 

Mr. Banyard : I should like to refer to one or two of the 
objections raised by Mr. Christie. I understood him to urge as 
an objection that there are a great many bright spaces which have 
not been matched with the bright lines of non-metallic elements. 
But I would remind him that there are also many dark lines 
which have not been matched with the lines of known elements. 
Perhaps they will never be matched, for the conditions in the sun 
may not correspond to the conditions obtainable in our laboratories. 
With regard to the bright lines falling opposite interspaces which 
are broader than the bright lines of oxygen, the probability is, 
as Mr. Christie states, very great against their being two adjacent 
bright lines of exactly equal brightness, but it must be remem- 
bered that we are not examining the bright lines themselves, but 
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only photographs of the lines, and that the bright parts of these 
photographs are what would be called by photographers over- 
exposed, and, consequently, the gradations of brightness are very 
much obliterated. Again, I understood Mr. Christie to say that 
if, instead of matching oxygen lines with interspaces, you began 
the other way, you ought to find the brightest lines of the 
spectrum matching the oxygen lines, but this involves the 
assumption that oxygen gives brighter lines than any other 
element in the. sun. But I would ask what reason we have for 
assuming that oxygen gives brighter lines than any other ele- 
ment? With regard to the probability of there being a con- 
tinuous background of brightness in the solar spectrum, it 
should be remembered that there are theoretical considerations 
which rend^ it probable that there is always such a continuous 
background more or less faint between the bright lines in the 
spectrum of a gas-^when the pressure is considerable the bright- 
ness of the continuous part of the spectrum is conspicuous ; but 
theoretically there will always be a continuous spectrum cor- 
responding to the short interval of time after the impact of 
molecules during which the jar of the collision lasts. In the free 
path between the impacts they give out the characteristic wave 
lengths, but however rare the gas I suppose there wiU always be 
some continuous spectrum corresponding to the impacts, and with 
the spectra of a great many gaseous elements superposed the 
continuous spectrum may be conspicuous. We need not, there- 
fore, assume if we should find evidence of such a continuous 
spectrum that there is any solid or liquid matter in the photo- 
sphere ; and if it should turn out that there are no oxygen lines 
above the photosphere, it will not, I think, follow that there is no 
oxygen there, for there seems to be evidence that the spectrum of 
some of the elements changes materially at different altitudes, 
for example, the 1474 line is the brightest of the bright Unes in 
the corona, but it is a very faint line at the level of the reversing 
layer, and D3 is a very bright line in the lower chromosphere, 
but there is no dark line corresponding to it. 

Mr. Christie : May I be allowed to make just a few remarks, 
especially as to what Mr. Banyard has said ? 

Mr. ^obel : I rise to order to say that by the ordinary rules 
of debate it is customary for speakers only to speak once on a 
subject. Mr. Banyard having infringed that rule I do not know 
how we shall go on. 

Mr. Banyard: It would, I think, be only fair to give Mr. 
Christie a hearing, in reply. 

Mr. Christie : I should not have risen except that reference 
had been made to my remarks. I do not know that I should say 
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very much, but I think I may remark with reference to this 
question of coincidence, that everjrthing turns upon the exactness 
of the coincidence, and whether these are actually coincidences 
or not. I am not quite prepared to admit that these coinci- 
dences are perfect ; in fact, I should say there are even coin- 
cidences of dark lines with some of the oxygen lines. I admit 
that it is a matter of judgment, and I should be sorry to say 
positiyely that there are such coincidences with dark lines. But 
there is considerable uncertainty in the matter. As Dr. Draper has 
explained there is a great difficulty in establishing coincidences^ and 
you have to adjust your apparatus until you match coincidences by 
the known lines of iron. It seems some of these do not coincide 
exactly with the dark lines in the sun. I only alluded to that as 
being one of the difficulties we have to contend with. With regard 
to Mr. Banyard's remarks as to the eye perceiving differences of 
brightness which the photographs do not show, I would merely 
wish to ask whether he has examined with his eye different parts 
of the spectrum, for there is a certain part in the neighbourhood 
of the G lines which I have examined and find the photograph 
gives exactly the same appearance as is seen with the eye, i.e., the 
whole space is of equal intensity. I do not think there is much 
difference between the photograph and the spectrum as seen with 
the eye. The only object of my remarks was to clear the grouhd 
and to point out what it is we are assuming when we predicate 
the existence of oxygen as giving bright lines in the sun. I do 
not dispute it, but only point out the difficulties we must face in 
order that they may be fairly met. (Applause.) 

Mr. J. Band Gapron : There is one question I should like to dsk 
Dr. Draper, and that is, whet];Ler he had tried any experiments 
with the tube spectrum of oxygen ? 

Dr. Draper : A great many. 

Mr. J. Band Gapron : The spark taken in air would probably 
hardly agree with the spectrum of oxygen near the sun's body. 
I have had occasion to photograph^^imultaneously the tube spec- 
trum of hydrogen and the air spark spectrum at ordinary pres- 
sures. The tube spectrum of hydrogen showed four hydrogen lines 
perfect throughout, but only one of these lines was represented in 
the spectrum of air at ordinary pressure, so that it is possible 
certain oxygen lines present in the sun may be absent in the 
spark spectrum. 

Dr. Draper : I have taken the oxygen spectrum under a great 
many different circumstances. I began with tubes containing 
oxygen and compounds of oxygen, but the difficulty is that you 
are limited to rather small Aspersion, because you cannot get 
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briglitness enougli for a larger apparatns. Then tHe difficulty of 
having iron terminals so as to show a good coincidence is a serious 
one. So when I made the spark-compressor I arranged a con- 
trivance at the back which would enable me to let in oxygen and 
the other gases between the terminals, and after various experi- 
ments with oxygen I find that it seems to suffer less change with 
altered conditions than a great many of the other elements I have 
experimented on. I have fairly shown that the bright lines co- 
incide with bright spaces in the solar spectrum. The minor 
differences may be fairly attributed to such changes of condition 
as Mr. Band-Gapron has referred to. With regard to Dr. Glad- 
stone's remark, which was that probably we should not find in 
the chromosphere the lines of the oxygen spectrum. That is 
precisely what I hope will be the case, although I am going to 
look as hard as I can for them. I should like to see them if they 
are there, but I shall be better satisfied if they are not. (Laughter 
and applause.) 

A cordial vote of thanks was then passed to Dr. Draper. 
Mr. E. 0. Johnson read his paper Cfn a new method of controlling 
the driving clock of an equatoriaL He said : This is a control 
by brake applied by means of electro-magnetism whenever the 
normal velocity of the driving clock is exceeded. 

When the arms of the governor, carrying the centrifugal balls, 
spread out too widely by increase of velocity, they establish 
electric contact by a simple piece of additional mechanism by 
which a slight break is instantly put on the axis carrying these 
arms. 

The velocity is checked, the arms drop, and the contact being 
broken the break is removed. This goes on rapidly, and keeps 
the clock to a uniform speed even when the driving weight is 
greatly increased. I have added 22 lbs. to a 40 lb. driving weight 
without affecting the rate. ^ Four to eight Le clanch^ cells are 
necessary to supply the currebt. 

This has been in use for three months at my observatory at 
Higher Bebington. 

Mr. Bedhouse read a paper On ancient observations of the 
zodiacal Hght 

The following papers were also laid on the table and partly 
read: 

J. Tebbutt : Observations of Brorsen*s comet February and 
March, 1879. 

H. 0. Bussell : An important invention, giving perfectly uniform 
rotary motion in driving clocks. 

Dr. T. Oppolzer : Determination of the longitudes of Berlin, 
Munich, Leipzig, Vienna, Paris, and PuVcowa. 
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0. Oarpmael : On the values of the constants in the equation^ 
rAra?(') + ^r_,rr('-0 +...+ A a? C) +..-+ A — !^x = o; 
obtained by the method of least squares from then ■\' i vahies of 
y^ when a; = o i, 2,...n ; n being greater than r. 

D. Gill : On the value of the solar parallax derived from obser^ 
vations of Mars made at Ascension Island during the opposition of 

1877. 
G. M. Seabroke : Spectroscopic observations of the motion of the 

stars in the line of sight, made at the Temple Observatory, Rugby, 

E. J. Stone : Note on the Cape catalogue o/* 12450 «iar« (extract 
from a letter to the Astronomer-Boy al). 

E. H. M. Bosanquet and Prof. A. H. Sayce : Preliminary note 
on the Babylonian astronomy ; The Babylonian calendar. 

Prof. H. Draper: On the coincidence of the bright Hnes of the 
oxygen spectrum with hnght lines in the solar spectrum, 

A. M. W. Downing : On the applicability of the mean refractions 
of BesseVs Funda/menta to the Washington observations. 

Prof. 0. Pritchard : Note on the photographic semi-diameter of 
the moon, 

A. Marth : Note on the transit of the earth and moon across the 
8un*s disky as seen from Mars on November 12, 1879, and on some 
kindred phenomena, 

Eev. J. Pearson : On a new method of mounting an equatorial. 

The meeting adjourned at a quarter past ten o'clock* 



Note. — ^In order to make the report of the discussion on Mr, 
Sadler's paper in our last intelligible to those who have not access 
to the Society's publications, we append a summary of the paper 
in question, an account of which was accidently omitted In our 
February number. Mr. Sadler states that what he considers the 
cautious language used by the Astronomer-Boyal in presenting 
the Gold Medal of the Society to Admiral Smyth for his Cycle of 
Celestial Objects , has been justified by the results. In support of 
his assertion he states that of 108 measures in the first hour of 
B.A., 32 have a weight of only i attached to them. He pro- 
ceeds to quote Mr. Bumham's opinion, published in the English 
Mechanic^ that '' no publication of original observations^ in this 
or any other language, can be named which contains so many 
serious errors.'* Mr. Sadler states that on comparing the work 
(corrected by means of the *' Corrigenda " slip) with the original 
MS., he found ''the most extraordinary discrepancies." This 
catalogue, he says, is surpassed in inaccuracy only by the Reference 
Catalogue of Multiple and Double Stars, forming VoL XL. of the 
Society's Memoirs. A list is then given of some 40 objects and 
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their distances and position-angles, as recorded in the Oycle^ com- 
pared with those given by other observers. In some of the notes 
attached to these observations, Mr. Sadler intimates that Smyth 
copied from others, and sometimes assigned distances, &c., to 
objects that he had not observed— ^more than this, that he has 
not always copied correctly. 

REVIEWS. 



EtoiUs doubles, Groupes de perspective certains. Far M. Flammarion. 

The comparison of all the micrometric measurements of double stars, 
supplemented by new measurements, proves that all the following pairs 
are merely optical groups due to the meeting on the same visual ray of 
stars situated the one beyond the other in space, and having different 
proper motions. . . . Many of these optical groups present considerable 
angular distances ; some on the contrary are very close. Some will be 
remarked whose components are of the same brightness, which shows 
that stars of the samfe apparent magnitude mav be at very different dis- 
tances from us, Some also will be remarked whose colours present real 
contrasts, which shows that there are blue or green isolated stars. A 
few of these pairs have been observed more than a century, such as 
o Get! since 1683, an optical companion of Procyon since 1692, ( Leonis 
since 1755, ^» ^ ^^^® determined the elements of the movement of the 
companion of each star, by calculating its mean direction (reckoned from 
the north) and its annual velocity, from the whole of the observations. 
(Some groups have not been recently measured, either by myself or those 
astronomers who have kindly offered me their services for such important 
measurements : I have placed the last measurement in parentheses ; but 
it has not been possible to calculate the movement, although these groups 
are themselves also certainly optical)." 

This valuable paper of M. Flammarion contains particulars of 135 
stars ; specimens of which we give abridged from the original cata- 
logue : — 



Name. Magnitudes. Colours. 



Actual^^*^**^-"^^^^" Annual 

anrfe. ^*" ^^ ^^^^ velocitv 
*"SAe. ^^ge „j^^^ velocity. 



^ Cassiopeisd 


AB4,o— 9, 5 


yellow and bluish 


105 



29 


246 


cJo7 
B double. 


oCeti 


Var. -9,5 


red and bluish 


82 


118 


14 


0,34 


7Tauri 


A C 7, 0— 10 


white and blue 


60 


82 


320 


0,05 


Aldebaran 


I, 6— II 


orange and blue 


3S»2 


114 


26(1) 


0,15 


Procyon 


A£ I, 4— II 
AF 1,4—8,0 
AG 1, 4-8, 5 


A white 


80 
286 


41 
37i(*) 


41 


1,21 


Pollux 


A B 2, 0— 1 1 
A C 2, 0—12, 5 
A D 2, 0— 10 


A yellow 


72 
90 

75 


175 

205 

2990 


85 


0,66 


61 Virginis 


4» 5—10^ 5 


A white 


22,6 


» 169 


47 


148 


<f Coron» B. 


A C 6, 0—13 


yellow and bluish 


222 


16 


86 


0^26 




A D 6, 0— 10 




88 


54 twocomp. 


opt 


Vega 


1, 0—8, 8 


A bluish 


15s 


48 


2l6(*) 


0,34 


Altair 


'I, 5—10 


A white 


312 


156 


*35_ 


0,67 


P Delphini 


A D 4, 0— 10, 5 


> A green 


335 


35,., 


2750 


0,12 


85 Pegasi 


6,0—9 


A white 


34 


I4« 
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C) According to my obsenrationB, the small star is not fixed, as in that 
case, its position, starting from 1836, ought to be 32^,5 and 112'. 

(*) These three companions are optical. The nearer companion which 
M. Otto Struve announced to haye obsenred in 1S73, ^^^ followed during 
two years, does not exist. 

(') The star C, which had not been measured before my observation, 
completes this optical group. 

(*) The other companions of Vega appear to have no real existence. 
The proper motion of this brilliant star seems to be decreasing. 

{^) Quadruple. 

(*; This star is the last which I have measured at the obserratory. 
My observations having been suspended, I have asked Mr. Bumham, of 
Chicago, to continue these measurements. He has discovered a new 
companion to this star, which it will be very interesting to follow on 
account of the great proper motion of the principal star. 



Observations and Orbits of the Satellites of Mars y with data for Ephemerides 
in 1879. By Asaph Hall, Professor of Mathematics, U.S., Superin- 
tendent of the Naval Observatory, Washington. 1878. pp. 46. 

When in the spring of 1877 the approaching favourable opposition of 
Mars led Prof. Hall to think of searching for a satellite with the large 
Clark refractor, an examination of the literature of the planet showed 
such a mass of observations by skilful astronomers, that he had well-nigh 
given up the idea had it not been for the encouragement of his wife. Sir 
William Herschel had in vain searched for satellites in 1783 ; and the 
diligent search of D'Arrest, formerly director of the observatory of 
Copenhagen, either in 1862 or 1864 (it seems rather doubtful which) was 
equally fruitless. Still, the power and excellence of his glass made Prof. 
Hall feel that there was a little hope left, though the chances, owing to 
the southern declination of the planet, seemed to be in favour of the 
powerful reflector at Melbourne. 

Early in August the search was began. Faint objects seen at some 
distance from the planet proving to be fixed stars, the examination was 
commenced on the loth of the region close to the planet, and enveloped 
in its glare of light This was done by sliding the eye-piece so as to keep 
the planet just outside the field of view, and then turning it in order to 
pass completely around the planet. Nothing was found, by reason that 
the satellites were then near the planet, whose image was very blazing 
and unsteady. Prof. Hall says : *' The sweep around the planet was 
repeated several times on the niebtof the nth, and at half-past two 
o'clock I found a faint object on the following side, and a little north of 
the planet, which afterwards proved to be the outer satellite. I had 
hardly time to secure an observation of its position, when fog from the 
Potomac river stopped the work. Cloudy weather intervened for several 
days. On the night of August 15, the sky cleared up at eleven o'clock, 
and the search was resumed, but the atmosphere was in a very bad con- 
dition, and nothine; was seen of the object, which we now know was at 
that time so near the planet as to be invisible. On August 16 the object 
was found again, on the following side of the planet, and the observations 
of that night showed that it was moving with the planet, and, if a satellite, 
was near one of its elongations. On August 17, while waiting and watch- 
ing for the outer satellite, I discovered the inner one. The observations 
of the 17th and i8th put beyond doubt the character of these objects, and 
the discovery was publically announced by Admiral Rodgers. Still, for 
several days the inner moon was a puzzle. ' It would appear on different 
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sides of the planet in the same nighty and at first I thought there were 
two or three inner moons, since it seemed to me at that time very im- 
probable that a satellite should revolve around its primary in less time 
than that in which the primary rotates. To decide this point I watched 
this moon throughout the nights of August 20 and 21 and saw that there 
was in fact but one inner moon, which made its revolution around the 
primary in less than one-third the time of the primary's rotation, a case 
unique in our solar S3'^stem " 

When we think of the bad taste displayed in the naming of some of the 
minor planets, we rejoice that Prof. Hall adapted names for these moons 
suggested by Mr. Madan, of Eton, which are Deimos (Terror) for the 
outer satellite, and Phobos (Fear) for the inner satellite. These are 
mentioned in Homer as the sons of Ares (Mars). Eris (Strife) sister of 
the war god (also in Homer) would have served well for a third name if 
it had been wanted. Prof. Hall continues : " The Washington observa- 
tions of Deimos extend from August 11 until October 31, and those of 
Phobos from August 17 until October 15. Both satellites were observed 
at Harvard College Observatory by Mr. Leonard Waldo, with the 15-inch 
Munich refractor ; and a good series of observations of both these faint 
moons was made by Mr. Henry S. Pritchett, at Glasgow, Missouri, with 
the 12^-inch Clark refractor of the Morrison Observatory. Observations 
of Deimos were made at several observatories in Europe ; Pulkova, Green- 
wich, Oxford, and Paris ; and at the private observatories of Mr. Common 
in England, and Mr. Erck in Irelano. But, so far as I know, Phobos, 
the inner moon, which is the brighter one, but more difficult to observe, 
on account of its proximity to the planet, was not observed in Europe, 
except at Greenwich and Oxford. As this moon was observed by Mr. 
Pritchett very near the limb of the planet with a I2^inch Clark glass, 
and was seen on several nights by Dr. Draper and Professor Holdeii with 
the 12-inch Clark glass belonging to Dr. Draper,! think the observers in 
Europe failed to find this moon because they did not keep up a careful 
and persistent search for it. Its motion is very rapid, and fur a consider- 
able part of the time it was hid by the planet. It is so close to the planet 
that it is a difficult object, but that it is brighter than Deimos is shown 
by the fact that it could be followed and observed much nearer the limb 
of the planet. The northern position of the European observatories would 
increase the difficulty of finding such faint objects, and perhaps also the 
inferior definition of some of the European telescopes is another reason 
why observers there failed to find this inner moon. 

We think Prof. Hall was wise in using the series of observations at 
Washington alone, as much more complete than any other, for computing 
the orbits of the satellites. The other observations, however, have also 
been turned to account. The eye-piece used was an achromatic one of 
400 magnifying power. Excepting three observations of Deimos made 
by Professors Newcomb, Harkne^s and Holden, all the observations were 
made by Prof. Hall himself, who expresses his thanks for the assistance 
of his colleagues at the naval observatory. " I am indebted,'' he says, 
'* to Professor Newcomb and Mr. D. P. Todd for assistance in the absence 
of Professor Holden. Mr. Todd worked with me throughout the nights 
of August 18 and 19. But above all am I indebted to Mr. Georsre Ander- 
son, assistant on Uie large refractor, for his zealous and faithful assis- 
tance. On eight successive nights, from August 15 to August 23, we 
were at the observatory, and on most of these nights our work extended 
from nine o'clock until morning." . . "The unfavourable weather 
during the month of October, prevented many observations of the satel- 
lites. On November 7 and 12 they were looked for but could not be seen^ 



i68 Reviews. 

and after the 20th November the search was given up.** . . " Since 
these satellites are alwavs seen inside the glare of lieht that surrounds 
the planet, an estimate of their magnitude is difficult 

Prof. Hall observes that ** the methods given by Q-auss in his Theoria 
Motu8, are theoretically sufficient for computing the orbit of a satellite $ 
but in this case we have such relations that a small error of observation 
may so vitiate our result that it will not be even an approximation to the 
truth. A better way is first to assume the orbit to be a circle, to deter- 
mine the node and inclination, which fix the position of the orbit plane, 
and then by comparison of the observations with the circular elements to 
correct them, either by graphical methods, or, if the eccentricity be smaU, 
by means of the equations of condition." Tables and formuln belonging 
to these computations are given, and havine thus first obtained approxi- 
mate circular elements, the co-efficients of the equations of condition were 
computed by Dr. C. Powalky, and the computations checked by Prof. 
HalL The equations were then multiplied by the square roots of the 
weights, and solved by the method of least squares. The corrections 
having been applied to the assumed elements, the corrected elements were 
found as follows, where ft is the daily motion, a the mean distance, J in- 
clination of plane of the orbit to the plane of the ^^equator, N, R.A. of 
ascending node on the equator, a> distance of perihelion from node, e ec- 
centricity, u angular distance of satellite from the node at the epoch. 

Deimos. 
Bpoch = 1877, ^^S' ^'^ Greenwich Mean Time* 
Period = id.'262429 = 3oh. 17m. 53*86s. + 8*9856. 
Log. /* = 24550955. 

a = 32* -3541 ± o'''Oii8. 

J s= 35« 38'7 ) Equator, Aug. 28th, 

N = 48*' 5'7i ^ 1877. 
w = 40° 53' 6 ± s 4''9B. 
e = o-cx)j74i Hh 0*0004898. 

« = 3S7'^3o'-5- 

Phobos. 
Epoch = 1877, Aug. 28*0, Greenwich Mean Time. 
Period = od.*3i89244 =s 7h. 39nL i5*o7s. ^ I*i23s. 

^S* f* = 3'0526i47- 

a = i2'*953i ±i o'*oi42. 

J = 36° 47'-i ( Equator, Aug. 28th, 

N = 47° i3'*2 } 1877. 

bi = 45® 3o'-4 Hh a'' II'- 16. 

e = 0*032079 ± 0-001407. 

tt = 285° 20'*2. 

The planes of the orbits of both satellites are very nearly coincident 
with the equator of Mars. The elements of these orbits are determined 
with tolerable accuracy, excepting the periodic times, for an accurate 
determination of which we must wait until another opposition. . . In 
the orbit of Deimos, the eccentricity being 8mall,.the position of the line 
of apsides is of course uncertain, and circular elements suffice for the ob- 
servations. Expressing the mass of the planet in the common unit, the 
above elements give the following results : 

Deimos ; mass of Mars = 



Phobos : „ „ 



3095313 ± 3485 



3078456^^ 10104 



Variable Stars, 169 

« 

And the mean by weights as the final result from the Washington obser- 
vations is : 

Mass of Mars = 



3093500 ± 3295 



Prof. Hall proceeds to compare the observations at the observatories of 
Cambridge and Glasgow, U.S., and those made at the European observa- 
tories, with the elements found from the Washington observations. 
After discussing Mr. W. Erck's observations, he says, " We may there- 
fore consider as established the curious fact that while this satellite [the 
outer one] was not seen with the great Melbourne reflector at a zenith 
distance of only 25^, it was seen by Mr. Erck with a Clark refractor of 
7j^ inches aperture at a zenith distance of 66°." The value of the mass 
of Mars has been changed frequently since the time of Laplace, this 
change showing a gradual diminution in the value. In conclusion, Prof. 
Hall, considering the great advantages of the 26-inch refractor in observa- 
tions of such objects, adopts the value of the mass, as given above, the 
mean of the Washington observations alone. 

" The hourly areocentric motion of Phobos is 47°"033 ; and on account 
of its rapid motion, and its nearness to the planet, this satellite will 
present a very singular appearance to an observer on Mars. It will rise 
m the west and set in the east, and will meet and pass the outer moon, 
Whose hourly motion is only ii°:882. The distances of these satellites 
from the centre of the planet are: for Deimos 14,500 miles, and for 
Phobos 5,800 miles. The semi-diameter of the planet being 2,100 miles; 
the horizontal parallaxes of these satellites are very large, amounting to 
21® for Phobos. The nearness of this satellite to the surface of the 
planet will produce apparent eccentricities in its motion, and cause it to 
appear as a variable star." The size of the satellites is not well known, 
ana perhaps the only thing we can say in this respect is the indefinite 
statement that they are very small. 



VARIABLE STABS, JULY. 



Approximate times of minima and maxima, according to Schonfeld 
and Winnecke. 

1879. a.M.T. B.A. 1855. DecL 

]i, mag. h. m. s. 



o / 



July 1 T Hercnlis max. 8 18 3 37 + 30 59*9 

2 S SagittflB min. 10 20 7 27 + 16 17-4 

6 ii'9 U CoronsB min. 9 15 12 17 + 32 108 

7 8-8 ^Libr» min. 6 14 53 H — 7 S^' 

10 RBootis min. 7 14 30 4^ + 27 22-1 

11 S Scorpii max. 9-16 9 2—22 31*9 

12 RHerculis max. 78 15 59 43 + ^^ 45*9 
9*5 UOoronfiB min. 9 15 12 17 + 32 108 



13 

\t ^^ SVuipeculsB min. 95 19 42 27 + 26 557 

21 8*o ^Libras min. 6 

22 



•4 S Librae min. 6 

S VulpeculsB min. 9 

S Libras min. 6 

UVirginis max. 8 12 43 45 -f 6 20"6 
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ASTRONOKKAL OCCURRENCES FOR JULY, 1879. 



DATE. 1 


Principal Oocurrences. 


Jopiter's Satdlites. 


Meridian 
Passage. 


Tues 


1 
2 

3 

4 

5 

6 

7 
8 
9 

10 
11 

12 
13 

14 

15 

16 
17 


h« UL 


Sidereal Time at Mean 
Noon 6h. 36m. 4O'^06. 


3rd Ec. R. 
8rd Oo. D. 


h. m. 8. 

13 18 35 
1438 


h. m*. 
Vega. 

" 54*2 


Wed 


9 37 

10 30 

11 43 

12 9 

12 42 

10 4 
12 

3 


Sun's Meridian Passage 
jm. 4i*57s. after 
Mean Noon 




II 503 


Thur 


Full Moon 
Occultation of B.A.C. 

6490 (6^) 
Reappearance of ditto 


2nd Sh. I. 


14 14 


II 46*4 


Fri 


Occultation of B.A.O. 

6889 (6) 
Beappearance of ditto 






II 42-5 


Sat 




1st Sh. I. 
and Oc. B. 
1st Tr. I. 


13 SO 

14 24 

15 I 


II 38-5 


Sun 


Near approach of X Cap- 
ricorm (5i) 


1st Ec. D. 
Ist Oc. B. 


II 1 59 
1430 


11 34-6 


Mon 


Saturn at quadrature 
with the Sun 


1st Sh. E. 
1st Tr. E. 


1038 
12 47 


II 307 


Tues 


Conjunction of Moon 
and Jupiter 5° 42' S. 






II 267 


Wed 








II 22*8 


Thur 


20 54 
21 

II 23 

II 
15 22 


C Moon's Tiast Quarter 

Conjunction of Moon 

and Saturn 8® 20' S. 






11 18*8 


Fri 


Occultation reappear- 
ance of loi Fiscium 
(6) 

Conjunction of Moon 
and Venus 8" 20' S. 






11 14-9 


Sat 


Near approach of 26 
Arietis (6) 


Srd Tr. E. 
and Ec. D 
1st Sh. I. 


II 43 
11 48 21 

15 43 


II 10*9 


Sun 




• 


1st Ec. D. 


12 56 15 


II 7*0 


Mon 


12 16 


Occultation reappear- 
ance of 36 Tauri (6) 


Ist Sh. I. 
2nd Tr. E. 
Ist Tr. E. 
1st Sh. E. 
Ist Tr. E. 


10 II 

11 8 

11 16 

12 31 

1335 


II 3*1 


Tues 


Illuminated portion of 
disc of Venus =0*493 

Illuminated portion of 
disc of Mar8=o*839 


1st Oc. B. 


10 45 


10 57*2 


Wed 


Sidereal Time at Mean 
Noon 7h. 35m. 48*678. 






10 53*2 


Thur 


Sun's Meridian Passage 
Jm. 50-868. after 
Mean Noon 






10 49*3 



Attronomieal Oeeurreneet for July. 
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Principal Ooenrrencei. 


Jupiter's Satellites. 


MerldlaTi 
Passage. 


Fri 


18 

19 
20 


h. m. 
21 5 


• New Moon 
Eclipse of the Sun in- 
visible at Greenwich 




h. m. B. 


h. in* 
Vega. 

10 45'4 


Sat 


Saturn's Bing : 
Major axis =40" 74 
Minor axis^ 7^*40 


3rd Sh. E. 
Srd Tr. I. 
and Ec. D. 
Srd Tr. E. 


fi 24 
II 47 

14 22 54 

15 16 


10 41*4 


Sun 




' 


1st Eo. D. 


145036 


10 37*5 


Mod 


21 

22 
23 
24 
25 
26 


3 
21 

16 

22 35 


Conjunction of Moon 
and Mercury 2' 46^ N. 

Mars at quadrature with 
the Sun 


and Tr. I. 
and Sh. E. 
1st Sh. I. 
1st Tr. I. 
and Tr. E. 
1st Sh. E. 


10 40 

11 40 

12 5 

13 3 

1351 
1424 


10 33-6 


Tues 


Conjunction of Moon 
and Venus 4* 8' N. 


Ist Oc. B. 


12 32 


10 29*6 


Wed 




1st Tr. E. 


948 


10 257 


Thur 








10 21*8 


Fri 


) Moon's First Quarter 


«th Sh. E. 
ftth Tr. I. 


II 16 
1459 


10 17*8 


Sat 


- 


Srd Sh. I. 
Srd Tri. I. 
Si-d Sh. E. 


II 46 

15 IS 
1523 


10 13*9 


Sun 


27 

28 

29 
30 

31 

a 
1 




^ 






10 9*9 


Mod 


9 37 

852 
8 58 


Occultation of a Scorpii 
(1*) 


and Sh. I. 
and Tr. I. 
1st Sh. I. 
and Sh. E. 
1st Tr. 1. 
and Tr. E. 
1st Sh. E. 


II 24 

13 I 

14 

14 17 
14 48 
1552 

10 19 


ID 6*0 


Tues 




1st Ec. D. 
Ist Oc. E. 


" 1344 
14 18 


10 2*1 


Wed 




IstTr. I. 
and Oc. B. 
1st Sh. E. 
Ist Tr. E. 


9 15 
1035 
1047 
11 33 


958-2 


Thur 


Occultation of B.A.C. 

6699 (6i) 
Reappearance of ditto 




9 54-2 


AU 

Fri 


13 6 

14 16 


Occultation of v Capri- 

comi(Si) 
Reappearance of ditto 






9 50-3 



\ 
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THE PLANETS FOR JULY. 



At Tkahsit oybb the 


Meridian or Gebbnwigh. 












Meridian 


Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Paasa«e. 






h. m. 8. 


0' / 




h. m. 


Mercurj... 


1st 


7 42 29 


N.23 17J 


5''-4 


I 5*6 




9th 


8 41 46 


N.19 49 


5'*9 


I 33*3 




17th 


9 28 54 


N.is 26 


6'-5 


I 48-9 




25th 


10 4 24 


N.io 57 


7''*S 


I 528 


Venus ... 


1st 


9 48 II 


N.14 49 J 


2o''-4 


3 1 10 




9th 


10 18 48 


N.I I 29 


22''*2 


3 100 




17th 


1047 4 


N. 7 57* 


24''*2 


3 6-8 




25th 


II 12 49 


N. 4 22 


26"-8 


3 i-o 


Mars 


1st 


I 3 4 


N. 4 8 


lo^-e 


12 234 




9th 


I 22 51 


N. 6 5 


ii^-o 


18 117 




17th 


I 42 12 


N. 756 


ii''-4 


17 59*5 
17 46-8 




25th 


210 


N. 9 39 


12*0 


Jupiter ... 


1st 


22 58 5 


S. 7 52i 


4i''-3 


16 187 




9th 


22 57 47 


^- 2 57 


42''-5 


15 470 




17th 


22 56 20 


S. 8 9 


43''-5 


IS 14-5 




25 th 


22 54 54 


S. 8 I9i 


44'''3 


14 41 -2 


Saturn ... 


1st 


59 42 


N. 3 46 


18 20*0 




9th 


1 51 


N. 351 


le"© 


17 497 




17th 


I I 37 


N. 3 S3 


jS'-s 


17 190 




25th 


I I 59 


N. 3 53 


i6''-5 


16 479 



Meroury is visible for about an hour after sunset on the ist, the 
interval increasing for a fenr days, and then decreasing to three-quarters 
of an hour on the last day. 

Venus sets about two hours and a quarter after the sun at the 
beginning of the month, the interval decreasing. 

Mars rises just before midnight on the ist, the interval increasine. 

Jupiter rises about an hour before midnight, at the beginning of the 
month, the interval increasing. 

Saturn may be observed about midnight, and then earlier each night. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

JULY, . 1879. 

By W. R. Bikt, F.R.A.S., P.S.S. 

White Spot West of Picard. — It is reported that this object, which 
has for several years past been under observation more or less, appeared 
as a distinct white spot from which a dark shadow projected in the direction 
of the terminator^ which at the time, April 9, skirted the ridge west of 
Picard. So far as the writer is aware a shadow has not been noticed in 
connection with the white spot west of Picard. About nineteen years 
ago it was seen as an ill-defined white cloudy patch, larger than Picard ; 
about seven to ten years later towards sunset on the Mare Crisium it 
presented the appearance of a pit-like marking of a beautiful whiteness ; 
now (April 9, 1879) it is reported as ** projecting a shadow towards the 
terminator ** three days after the full moon. It is exceedingly important 
that the existence of this shadow should be confirmed by at least one 
independent observer, i.e., an observer not connected in any way with the 
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observer who detected it. Of .course, if seen a^ain by the same observer 
it will amount to a confirmation to him of his former observation, but it 
will lack that weight of testimony which attaches to the observation of 
an object by two separate observers using different instruments. As the 
object appears to be well-known, perhaps our readers will give particular 
attention to it during the next two or three lunations. 

Streaks from Proclus. — Mr. Dennett gives in the English Mechanic^ 
No. 721, January 17, 1879, a list of nine so-called streaks from Proclus, 
. on page 473. Of these attention is directed this month to his streak 
No. 8. As a few observations have been made of this streak, perhaps a 
publication of a selection of them will best indicate the points that 
require farther and careful observation. 

1879. March 6, 9.30. The Rev. W. J. B. Richards recorded: — 

" Peirce A is just visible to the north of the ray from Proclus. 
„ March 8, 9.40. Peirce A quite gone. A ray from Proclus 

S asses between it and Peirce. The ray seems brighter and 
enser on the south side, and Peirce A is just caught and 
hidden by the lighter northern side of it.*' 
„ May 29, 10.30. Moon 23 hours past first quarter. Mr. T. P. 
Gray, of Bedford, wrote : — 

'* For the first time Peirce A was observed. I was able to trace 
the streak as on previous occasions to a point on the border of 
the dark aureole round Peirce A had it been visible, but neither 
it nor Peirce A were to be seen.'' The streak as seen by Mr. 
Gray ended in a slight curve, and was lost as it merged in the 
general surface of the Mare, Mr. Gray continued — The 
question is whether the curve which apparently terminates the 
streak is a ground markine or really a portion of the streak 
diverted from its course. It appears to be visible very soon 
after the first quarter, and is sufficiently dense to entirely 
obscure Peirce A, nor is this all, for the aspect of the district 
surrounding Peirce A is altered, the dark aureole being absent." 
" I see by uie Rev. W. J. B. Richards* observations, which you 
sent me, that Peirce A was observed on March 8 (full moon), I 
will try to obtain an observation at that age, and then we shall 
be better able to compare the two." 

The observations above quoted testify to a change within small limits 
in the duration of this particular streak as it appears to pass over the 
Mare Crimmiy also that, whatever it may be, it is capable of hiding to 
human eyes the crater Peirce A which is otherwise conspicuous. The 
fact that the streak has obscured the crater has been witnessed by three 
independent observers, viz., Birt, Richards, and Gray. 

Water Lane, Stratford, £.: \ 

June 19, 1879. 

JUPITER, 



Angle of Latitude of 

1879. position of Earth | Sun Equat. Greatest 

oh. Gr. l(.'s axis, above 2('s equator. diameter. phase. 

July 4 335*30 -I^i'43 +092 44-18 0-35 

H 335*32 1*48 096 45-50 0-28 

24 33538 +1*50 +1*01 4072 0-21 
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Creneral Notieet. 



The assumed First 


the following times : 


1879. 




G. M. T. 

h. m> 


July 


I 


137 
10 9' I 
20 45 




2 


5 59*9 
15 55*3 




3 


I 507 
II 461 
21 415 




4 


7 369 
17 323 




5 


3 27.7 
13 231 

23 I8-5 




6 


9 13*9 
19 93 




7 


5 47 
15 o*i 




8 


0551 
10 50*9 
20 46-3 




9 


6417 
16 371 




10 


2 325 
12 17.9 

22 233 




II 


8 187 
18 14' I 



Meridian passes the middle of the illominated disk at 



July 12 
13 



14 
15 



16 



17 



18 



19 



20 



21 



22 



h. 


m. 


4 


9.5 


14 


49 





03 


9 557 


19 511 


5 464 


15 41*8 


I 


37*2 


II 


326 


21 


280 


7 


^H 


17 


i8'8 


3 


142 


13 


9*5 


23 


4*9 


9 


0.3 


18 


557 


4 51-1 


H 


46S 





418 


10 


37*2 


20 


326 


6 28-0 


16 


23*4 


2 


187 


12 


141 


22 


9*5 



July 23 
24 



25 
26 



27 



28 



29 



30 

31 

Aug. I 



h. m. 


S 4-9 


18 03 


3 55-6 


13 51-0 


23 464 


9 41-3 


19 371 


5 325 


15 279 


I 233 


II i8'6 


21 I4'0 


7 94 


17 47 


3 01 


12 55*5 


22 508 


8 46-2 


18 41-6 


4 370 


14 323 


277 



10 23*1 

20 18*4 

A.M. 



Books received. — Obituary Notices of Astronomers. By E. Dunkin. 
F.R.S., F.B.S.A. London: Williams and Korgate. 1879. — Meteorological 
Observations made at the Adelaide Observatory, 1878. Adelaide : W. C. 
Cox. 1878. — Annales de I'Observiftoire Royal de Bruxelles. Tome L 
II. Bruxelles : F. Hayez. 1878, 1879.— -Ueport of the Astronomer- 
Royal read at the Visitation of the Royal Observatory, June 7, 1879.-^ 
Publicationen des Astrophysicalischen Observatoriums zu Potsdam. 1878. 

ABTKOHOKICAL BE0I8TES— Sii^eriptioiit zeoeived "bj the Bditor. 
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To Maroh, 1879. 

Stothard, Dr. 

To June, 1879. 

Ciompton, A. J. S. 



To Deo., 1879. 

Banks, Mrs. 

To July, 1880. 

Thomas, J. H. 



The Astronomical Befirister is intended to appear at the oommenoement of 
each month; the Subscription (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three Shillinffs per Quarter, payable in advanee, by . 
Fenny postage stamps or otherwise. Subscribers in America may remit, dther by 
post office order or in notes, 3^^ doUarB, in payment of one year's subscription, 
postage included. 

The pages of the Astronomical Register are open to all suitable communications. 
Lettans, Articles for insertion, &c., must be sent to the Bev. J. C. Jackson, 
n, Angel Court, ThrogmorUm Street, B.C., not later than the 80th of tho 
jMiitn, 



W^ ^siinmffmti(al |i^t8ter. 
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STELLA E MAGNITUDES. 



A Bequest to Astbonomebs. 



The scales adopted by different observers in their estimates of 
stellar magnitudes differ considerably from each other^ as is well 
known. As regards the brighter stars, these differences, indeed, 
are comparatively unimportant ; but they become larger and 
more perplexing when the objects; observed aiif faijit. Variations 
of three or four magnitudes may be expected^^q^tween the esti- 
mates made of the brightness of minute compaiiilons seen near a 
brilliant star. It is needless to point out the inconvenience of 
this state of affairs, which at times nearly deprives the estimated 
magnitudes, found in catalogues, of their meaning, and. conse- 
quently of their value. 

In the hope of providing a partial remedy for this defect, a 
series of Photometric Observations of Stars of various magnitudes, 
situated near the north pole, has been undertaken at the Harvard 
College Observatory. The region has been selected as one which 
may always be conveniently observed in the northern hemisphere, 
so that the brightness of a star observed in another part of the 
sky can readily be compared by estimate with any standard polar 
^ stars, the relative brightness of which may have been determined 
by photometric measurements. 

The table and chart given below are designed to serve as 
guides in finding the stars which are, as has been said, in course 
of photometric measurement at the Harvard College Observatory. 
The stars given in the table are arranged approximately in the 
order of their brightness, the first being a Ursse Minoris, which 
is taken in all cases as the standard of comparison, and the next 
TOL. xvn. 
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three, h Unse Minoria, 5 1 Oephei, and X UiBsa Minoris. Tke 
chart is a copy of a sketch showing the approiunate relative 
poaitiou of ten faint itan Tery near the pole, which are denoted 
by the Italic letters, a,h,c,d,e,f, g, h, k, k The places of the 



DU. 


a 1880 


81880 




h. m. 




88 8 


I 14 


88 40 


86 s6, 


18 II 


86 37 


87 SI 


6 +4 


87 14 


88 11! 


19 44 


88 S7 


88 4 


51 


88 23 


88 9 


a 3 


88 36 


89 3 


2 28 


89 36 


89 35 


"7 S° 


89 48 


89 37 


19 28 


89 54 


89 . 


19 


89 4S 


89 z6 


13 !3 


89 49 



g)le for 185s, 1880, and 1900, and of five stars from tiie 
iiFchmasterang, four of which occnr in the table, are also 
indicated upon the chart, to facilitate the identification of the 
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faint stars. The objects called c and e are nearly in tHe prolong- 
ation of the line through DM. 89^ 37 and 6. Between these 
last, and more nearly in the same Ime than it appears in the 
chart, lies the star a. 

The Value and interest of the photometric results to be obtained 
at the Harvard OoUege Observatory may be greatly increased by 
the co-operation of astronomers elsewhere. All who are desirous 
of improving the present system of comparing the brightness of 
stars are therefore requested to make estimates of the magnitude 
of as many as may be convenient of the stars above mentioned. 
It is desirable that the estimate should be made^ for each star 
which may be observed, on five different nights, and that each 
estimate should be, if possible^ entirely independent of those 
previously made. It will add to the value of the work if, on 
every occasion when the fainter stars are looked for, a record is 
made of such of them as can then be seen, even if no estimate of 
their magnitudes is attempted. 

Observers are also requested to note the approximate places of 
any stars not represented upon the chart, but within five minutes 
of the place of the pole at any time between 1880 and 1900. 
The boundary of Ibis region is repreBented on the chart by a 
dotted line. The stars not shown within it have been omitted as 
unnecessary for the purpose of finding the others, and several of 
these omitted stars are inconveniently faint for photometric 
observation ; but records of their visibility at any time and place 
wiU be valuable as evidence of the state of the atmosphere and 
character of the instrument employed in the observations. 

All astronomers who may be induced by this request to make 
any observations of the kind just described will confer a favour 
upon the Harvard College Observatory by sending to it a copy of 
their records, accompanied by a statement of any modification of 
the proposed method of observation which they may have 
adopted^ as well as any additional details which may appear 
desirable^ with regard to the instruments employed, etc. Unless 
the contrary is requested, the results will be published with the 
photometric measurements obtained at the Harvard OoUege 
Observatory ; and a copy of the publication will be sent to each 
observer who has co-operated in the work. 

It is hoped that a large number of those astronomers whose 
experience has been sufficient to establish a definite scale for 
their estimates of stellar magnitude will consent to take part in 
the proposed observations, in order that the published series of 
observations may be complete enough to be of general utility. 

EDWAED 0. PIOKERmO, 
Director of the Harvard College Observatory. 
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A RETROSPECT. 



It is a retrospect of upwards of 50 years, a space of time covered 
by many memorable events, discoveries, and improvements relat- 
ing to astronomy. Excellent work was done 50 years ago, but 
principally by the distinguished leaders in the science, the love 
and pursuit of which had not permeated all classes, and the 
number of amateurs was small indeed compared with official 
astronomers. Books were few, instruments expensive. The 
largest achromatic was that of nearly lo-in. aperture, made by 
Praunhofer for the Dorpat Observatory.* The observatories of 
the Gape and of Oambridge had only been founded a few years. 
The publication of the Monthly Notices of the B. A. S. were of 
quite recent date. Whoever can get a sight of a Nautical 
Almanac of those days will be struck by the immense improve- 
ment it has since undergone, besides being reduced in price one- 
half, although so much increased in size. Pond presided at the 
Boyal Observatory, and its present distinguished head was carry- 
ing on his excellent system of work and observation at the 
Cambridge Observatory, commencing afterwards, as successor to 
Pond, those labours which have made the Qreenwich Observatory 
at least second to none in the world. We remember in early 
youth wishing our lot had been to occupy some post within its 
precincts, for it appeared to us the very earthly paradise of astro- 
nomy. But it is one thing, we reflected since, to look over the 
wall of such an Eden, and another to be committed to the 
arduous labours that night and day occupy its cultivators. Sir 
John Herschel's observations of the sidereal heavens, in which 
Sir James South for a time participated, were being carried on ; 
and the names already mentioned, besides those of Peacock, 
Babbage, and others, show that if in general science had been at 
a standstill in England, there were yet bright exceptions.*!* In 
the United States at the time we refer to, we believe there was 
not a single observatory of any note. 

Now, to take a bird's-eye view and glance, though in a very 
imperfect and cursory way, at the achievements of the last half 
century. Observatories, national and private, have been multi- 
plied immensely, and old ones reorganised all over the world. 
The number of amateur astronomers, more or less well equipped 
and instructed, who devote themselves either to some particular 
branch or desultory observing, it would be difficult to reckon. 

* It cost £950, which left no profit to the Munich workshop. 

t Babbage*s ** Decline of Science in England" was published in 1830. 
The year before departed Dr. Thomas Young, one of the most illustrious 
men of science of any country or age. 
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Opticians have made an astonishing advance. Telescopes^ refract- 
ing and reflecting have been made of great size and admirable 
quality, and others still larger are in contemplation. Those of 
moderate size and capital performance are within the reach of 
persons of limited means.* It suffices to call to mind such names 
as those of the Earl of Bosse, Lassell, De La Bue, Grubb, Foucault, 
and With, for reflectors, and of Merz, Oauchoiz, Alvan Olark and 
Sons, and Cooke for refractors, to estimate the progress made since 
the once unequalled workmanship of Sir W. Herschel and the 
DoUonds. In regard to other instruments may be mentioned the 
transit-circle, altazimuth, the great equatorial, and reflex-zenith 
tube at Greenwich, and the meridian-circle by Eichens, of the 
Paris Observatory, the prime-vertical instrument at Pulkova, the 
Oxford, Pulkova, and Dun Echt heliometers, and other flrst-class 
productions of artists like Troughton and Simms, Grubb, and 
Cooke in Great Britain, and Gambey, the Bepsolds, and Ertel 
on the continent. Then there are improvements in the mount- 
ings of equatorials, in clocks and watches, the making of silvered 
glass specula, of photometers, heliostats, photoheliographs, photo- 
gi'aphic apparatus, and spectroscopes. 

. In the improvement of the lunar and planetary theories the 
list of illustrious workers comes down from Plana to Hansen, 
Adams, Delaunay, Le Verrier, and Newcomb ; whilst Sir George 
Airy's numerical lunar theory is in progress, and others in this 
country and America are occupied with the subject. It is a privi- 
lege to have lived in an age in which physical astronomy achieved 
such a triumph as the discovery of Neptune. 

"The progress of our knowledge of the sun," writes a leading 
astronomer, ** has been so rapid that only those can completely 
follow it who have made it the principal business of their lives." 
We can only note a few heads : Le Verrier's new solar tables, a 
more accurate knowledge of the solar parallax, periodicity of 
spots, and their connection with terrestrial magnetism and 
auroras, gaseous nature of the red prominences, views of their 
spectral lines and of the prominences themselves without an 
eclipse, existence of vapours of sodium, iron, and many other 
elements in the sun,f researches on its photosphere, chromato- 
sphere, and corona, and the probable association of the last 

* When we went to India in 1829 we had a 2-in. portable telescope by 
Gary, still in our possession, which furnished with two Cavallo's pearl 
micrometers was very useful for both land and sky work. A modest 
little refractor, slightly larger than the above, but of much greater power, 
by one of our best living makers, now on our table, would have made us 
wild with delight in those days. 

f The discovery of bright lines of oxygen in the solar spectrum by 
^ofesaor H. Draper is stUl, we believe, under discussion. 
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mentioned with meteoric systems, the zodiacal light and comets, 
the great probability that the sun is nearly wholly gaseous. Two 
memorable phenomena are the astonishing solar outburst seen by 
Carrington and Hodgson in 1859, with the great magnetic storm 
and the vivid auroras which followed, and the tremendous erup- 
tion witnessed by Professor Young in 1871. Solar eclipses,* 
total or annular, some of them very memorable, were observed in 
1831, 1834, 1836, 1842, 1851, 1854, 1858, i860, 1865, 1867, 
1868, 1869, iSyOj '871, 1874, ^878. The principles of the 
mutual convertibility of heat and other forces, and the conserva- 
tion of force (Grove, Helmholz, &c.) are too important in their 
bearing on the sun to be omitted. On the motion in space of 
the sun and planets we have fresh investigations from Argelander 
(1839) to Airy and Dunkin (1860-64). 

The researches of Adams (1853) and others on the moon's 
acceleration, and of Hansen (1867) and Delaunay on two in- 
qualities of long period occasioned by Venus, have brought to 
light slow changes in the motion of our satellite which are not 
yet accounted for. The first part of Newcomb's great work. 
Researches on the Motion of the Moon, appeared in 1878. Whilst 
charming views of the moon are obtained even with small, if good, 
telescopes, that really show us a great deal, and seem to bring its 
orb into magical^ nearness, the most powerful have hitherto 
failed to elicit information on various obscure or enigmatical 
points. In the delineation of its surface the beautiful maps and 
the measurements by Lohrmann, Beer and Madler, Schmidt, and 
the minute investigations by Webb, Birt, Neison, and others, the 
photographs by Draper, Bond, De La Eue, Eutherford, and many 
more, mark the great progress which has been made. Such ex- 
cellent special works on the moon as those of Webb (in Celestial 
Objects, &c.), Proctor, and Neison, have only appeared in recent 
years. The heat emanating from the moon has been detected 
with the thermopile by the present Lord Bosse, and by Marie 
Davy, of Paris. 

A movement of the perihelion of Mercury, announced by 
Le Verrier in 1874, inexplicable except by the existence of 
matter between that planet and the sun, yet awaits its full 
solution, but the eclipse of 1878 will be ever memorable for 
the discovery, whilst the sun was hid, of two, possibly more, intra- 
mercurial planets by Messrs. Watson and Swift. Whether either 
can be identified with Vulcan, thought to have been seen by 

• Probably not many of the readers of the A. R. are bow living who 
viewed the rather large solar eclipse of November 29th, 1826. We have 
still memoranda of our youthful observation of it, made with very humble 
means at a villa rather more than half-a-miie from where Galileo Hved. 
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Lescarbaolt in 1859, is still doubtful. We have had seven 
transits of Mercury since 1 829, and its mass and density have 
been more accurately ascertained. The transit of Venus in 1874, 
and the costly and elaborate preparations for its observation, 
made by all the civilised nations, are fresh in everyone's memory. 

Oonceming our own planet we have researches of Hopkins and 
Sir W. Thomson on its solidity and rigidity ; the measurements 
of the great arcs of meridian in Great Britain, India, and 
Bussia, and other important trigonometrical operations in this 
country and elsewhere ; the more accurate determination of its 
mean density, figure, and dimensions by Baily, Aky, Sir H« 
James, Clarke, and others, the researches, amongst others, of 
Gauss and Sabine, on terrestrial magnetism, researches on the 
tides by Airy, Whewell and Lubbock, Foucault's experimental 
illustrations of the earth's rotation by his pendulum and 
gyroscope, and finally, the minute retardation of its rotation by 
the friction of the tides. 

Tolerably accurate maps of the surface of Mars, — ''The 
miniature of our earth," have been constructed ; the discovery by 
Professor Hall of his two sateUites and the consequent exact 
determination of his mass, is one of the most brilliant con- 
tributions of observational astronomy in America. This planet 
had furnished 1 2 determinations of the sun'js parallax, and the 
observations at the opposition of 1877, by Mr. Gill at Ascension, 
have just afforded another, to which probably much weight will 
be attached. Till the discovery of Astrea in 1845 only four minor 
planets were known ; the number is now nearly 200. Obser- 
vations of Flora at opposition were employed by G^e in 1833 
tor ascertaining the sun's parallax, and of Juno by Lord Lindsay 
at Mauritius in 1874, with his fine heliometer, for the same 
purpose. That Jupiter and Saturn are still very hot, in fact 
'' minor suns " to their satellites, has been made nearly certain. 
Li relation to Saturn we have to mention the discovery of the 
dusky ring by the Bonds and Dawes, the satellite Hyperion by 
W. 0. Bond and Lassell, and a much better acquaintance with 
the constitution of his rings through the investigations of Peirce, 
Bond, and G. Maxwell. Two new satellites of Uranus discovered 
by Lassell, the disproof of the existence of four out of the six 
that Sir W. Herschel thought to have discovered, the discovery of 
Neptune by Le Vender and Adams, and of its satellite by Lassell, 
complete our brief retrospect of the planetary astronomy of the 
last 50 years. 

Meteoric astronomy, since the time of A. Quetelet, Ooulvier- 
Gravier, Gibers, Biot, Arago, &c., has been remarkably developed. 
Several hundred radiant points have been found. The researches 
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of Professors Newton and Adams on the meteor orbit of Novem- 
ber, and its identification with that of the comet of Tempel, 
and Schiaparelli's identification of the August meteors with 
Comet in., 1862, the verification of the prediction of the 
shower of November 27th, 1872, as the remains of the lost 
comet of Biela, are amongst the memorable advances in recent 
years in this department and the vast and promising subject is 
being systematically followed up by many able and zealous 
observers. The magnificent meteoric shower of 1833, seen in 
America, and the inferior but beautiful display in this country in 
1 866, must be mentioned ; as well as various falls of aerolites 
and meteoric iron. 

Oomets have appeared in great numbers (on an average three a 
year) ; the most brilliant being Halley's (1335), I^onati's (1858), 
and those of 1843 ^^^ 1S61. Goggia's, in 1874, ^^ ^^® ^^^ 
conspicuous one. Some of the smaller have a peculiar import- 
ance On the grounds already stated. We have also become 
acquainted with four new comets of short period, known as 
Brorsen's, D'Arrest's, Faye*s, and Tuttle's ; besides the separa- 
tion into two parts of Biela*s comet. Through the tail of the 
great comet of 1868 the earth is supposed to have passed on 
June 30. We have seven new catalogues of comets, including 
that by Williams from Chinese observations. 

Enormous labour has been bestowed on the stars, among the 
valuable results of which are star catalogues, over 70 in number, 
and a more extensive and precise knowledge of proper motions ; 
above 50 catalogues of double stars, about 24 catalogues of 
nebulae and clusters ; about 20 series of celestial charts and 
atlases ;* catalogues of variable and coloured slars. Parallax of 
a Centauri determined by Henderson and Maclear with the mural 
circle at the Cape ; of 6 1 Cygni by Bessel with the splendid 
Eonigsberg heliometer, and of about 9 others by various astrono- 
mers with tolerable certainty. Accurate determination of the 
constants of precession, aberration, and nutation. Determination 
of the orbits of some binary stars with approximate mass of 
several. Spectrum analysis of stars. The wonderful feat of the 
measurement of their motion in the line of sight by Huggins 
with the spectroscope, and similar observations at Greenwich. 

* " Uranom^trie Gen^rale," by J. C. Houzeau, Director of the Royal 
Obseryatory, Brussels, contains a list of 5719 stars, embracing the six 
magnitudes visible to the naked eye in both hemispheres. They are laid 
down on five charts, stars black on white ground, and half magnitudes 
are indicated by distinct signs. This quite original and independent 
survey of the whole heavens was made by the author in 13 months. It 
is in the ist volume of the new series of ^'Annales de rObservatoire Royal 
dt BruxeUes." 1878. 
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Discovery iby Huggins of the gaseous nature of some planetary 
and other nebulae. Existence of variable nebulae. Detection of 
the motion of groups of stars, or star-drift, and novel views of the 
structure of the heavens by Proctor. Discovery of the companion 
of Sirius by Alvan Clark. Much has been done in celestial photo- 
metry ; and amongst new or temporary stars must be mentioned 
the one of the second magnitude which suddenly appeared in 
Oorona Borealis in 1866. 

The departments of celestial photography and spectroscopy 
which may be said to have been added to astronomy about 40 
and 20 years respectively, and to have commenced with Dr. 
J. W. Draper's photographs of the moon in 1840, and Kirchho£P's 
discovery in 1859, have been amazingly extended. Amongst the 
host of meritorious workers and artists, suffice it to refer to the 
present labours in solar photography of Janssen at Meudon, and 
the refined and beautiful spectroscopes constructed by Browning. 
The determination experimentally of the velocity of light (attempted 
in vain by Galileo) by Fizeau, Foucault, and Oornu, and about to 
be repeated in America, the application of electro-magnetism to 
the determination of geographical longitudes, and to astronomical 
purposes are both of great importance. 

The ever-interesting controversy about the plurality of worlds 
has assumed new phases in the lights and discoveries of recent 
years. Flammarion in France^ and Proctor in this country, have 
both contributed works of much value on the subject, and thus 
we are led finally to the book department of our science, and con- 
trast its richness with the poverty of fifty years back. Some of 
the valued companions of those early years we still possess, but 
there was nothing then like, for example, the "Descriptive Astro- 
nomy" of Chambers, the ** Astronomy without Mathematics*' of 
Beckett, the "Practical Astronomy" of Loomis, the "Popular 
Astronomy" of Newcomb. We have now many admirable 
works, scientific and popular, general and special, and often illus- 
trated by drawings of exceeding and formerly unknown beauty. 
The branch of physical astronomy is perhaps the least full. We 
do not know that there is any more recent work published in this 
country that covers the entire ground of theoretical astronomy 
than Mrs. Somerville's "Mechanism of the Heavens" (1831). 
The larger number of our excellent English books are indeed of 
comparatively recent date. Amongst the older ones the charm- 
ing " Cycle of Celestial Objects " appeared in 1 844, and was long 
an unique work. Narrien's meritorious " Practical Astronomy and 
Geodesy " came out in 1 845. Sir John Herschel's observations at 
the Cape were published in 1847, and his "Outlines," &c., and 
Airy*s Ipswich lectures first appeared in 1849. Grant's "History 
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of Physical Astronomy," in i852,LaTdner's "Handbook" in 1833. 
New ephemerides and periodicsds have started into existence ; 
amonf^t the latter tlie Astronomical Register, which first appeared 
in 1863, the earliest and, till recently, the only English serial 
exdusively devoted to astronomy. We have now also TAe Ohser' 
vatory^ edited by W. H. Christie, which commenced in 1877. It 
is gratifying that persons of fortune in England and abroad have 
advanced the science by the resources of their wealth, and often 
likewise by their own proficiency, 

" A cloud of obliviousness," says Pindar, " is d^i to come over 
the mind in a baffling way, and divert it from the right course of 
things."* And this he illustrates by a- rather glaring instance of 
forgetfulness. We hope we may not have afforded another, but 
an uncomfortable feeling possesses us that we may have inadver- 
tently omitted some items that should be noted even in so sketchy 
a review as the present. There is an element of regret, too, in 
the retrospect we have endeavoured to take — ^the extinction of so 
many luminaries to whom astronomy has been so much indebted. 
We believe that over 90 astronomers and mathematicians of more 
or less note have passed away from us. We cannot give all their 
names here, but only a selection, with the years of the century in 
which they died. Legendre, 33, Olbers, 40, Poisson, 40, Bessel, 
46, Gauss, 55, Biot, 62, Plana, 64, W. Strove, 65, Earl of Bosse, 
67, Dawes, 68, Sir John Herschel, 71, Delaunay, 72, Mrs. Somer- 
ville, 72, Madler, 74, Hansen, 74, Pont^ulant, 74, Argelander, 
75, Le Verrier, 77. Personally we had not the fortune to know 
above a few in the long list. They were Inghirami, of Florence, 
Pons, of cometary fame. Von Zach, and Taylor of the Madras 
Observatory .f But if our losses have been great it cannot be 
said that, besides a few of eminent celebrity, we have not also 
many given to the pursuit of the science in England, in America, 
on the continent, from whose past and present labours a very 
hopeful augury of the future may be entertained. Much has 
been achieved in the last fifty years, more than the most sanguine 
could have anticipated. But very much yet remains for inves- 
tigation and discovery in every department, whether of theoretic 
or observational astronomy. What would we give to be able to 
survey the progress that may be looked for in (mother half 
century I May He whose glorious works it is the privilege of the 

• Olymp. VII. 

f This zealous astronomer could also turn his hand to other things. 
In those days one taking an early morning ride at Madras, might some- 
times meet a carriage and pair with a rider on one of the horses, his toes 
well turned out, and trousers far up his legs for lack of straps, with a pair 
of spectacles, and a singular topy or hat. This was Taylor, who nad 
recently taken a wife, breaking in the horses for his lady's carriage. 
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astronomer to know so much of, and to whom he owes the facul- 
ties and means for their study^ grant that increasing knowledge 
may be accompanied by increasing piety ; and finally, when we 
shaJl have turned our telescopes for the last time to those heavens 
which declare His glory, and for the last time used our pens for 
calculation or analysis, we may be permitted to resume, with the 
nobler powers and the greater facilities of a future life, the much 
loved though ever imperfect studies of the present. 

REVIEWS. 



Report of the observations of the Toted Solar Eclipse, July, igth 187S, made 
at Fort Worth, lexas. Edited by Leonard Waldo, Assistant at the 
Obserratory of Harvard College, pp. 6a 4 plates. Cambridge: 
Press of John Wilson and Son, 1879. 
The generosity of the gentlemen who materially aided in the obser- 
vations of this eclipse is fitly acknowledged in the first place, and their 
names are given. Then we have a description of the personnel and outfit 
of the expedition. Time observations, longitude determination, latitude 
observations, and geographical positions, the sereral reports of MM. 
Leonard Waldo, R. W. Willson, Professor J. K. Rees, MM. W. H. 
Pulsifer, and F. E. Seagrave ; finally reports from other co-operating 
obserrers. The special end in view was the observation of the corona 
with the naked eye, the telescope, spectroscope, and the polariscope. 
Under the observations for latitude, Mr. Waldo describes his method of 
determining the eccentricity of a sextant by comparison with a large 
meridian circle to which it is attached ; so that he was able to find the 
correction due to any angle, up to 120° when it amounted to I5'9'. 
There were no means, however, of determining the effect of heating the 
sextant so hot as it became during observation. Besides general 
oversight and arrangements, Mr. Waldo undertook the photographic 
work. Just before the commencement of totality he glanced towards the 
ground where his attention was drawn to a fluttering motion of some- 
thing, he did not know what. He savs, " Every eye but mine was towards 
the eclipsed sun. I quickly remoyed the cap of the camera-box to make 
an exposure, and again looked at the gpround, away from the eclipsed 
sun. What I had suspected before I was now certain of. There were 
flitting shadows moving swiftly towards the east and south-east. They 
seemed to me regular in their occurrence, both as to time and distance 
apart ; but how mr apart they were or how many occurred in a second I 
cannot form an estimate, other than that they seemed like dark crests to 
waves, and might be a hundred feet apart, occurring three in a second. 
Of the existence of this phenomenon I am positive ; but the estimates 
of magnitude and frequency of these shadows should be received with 
the greatest caution. I suppose this to be an observation of the shadows 
ordinarily seen at the second contact of total solar eclipses. The facidse 
were seen clearly up to within about 2" of the moon's limb, and Mr. 
Waldo thinks they were sharp to the very edge. There was a minute 
point of light separated from, and in the line of, a prolongation of one 
of the sun s cusps. Mr. Willson, who says the definition was such 
as left nothing to be desired, saw no evidence of a lunar atmosphere, 
the faculse retaining their shape quite unaltered as they were covered 
by the advancing limb ; the cusps wore throughout sharply defined. 
At 44*i6m. the extremity of the lower cusp was separated from 
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the remainder of the Tisible portion of the sun. Professor Bees says, 
"The serrated edge of the moon could be made out yery distinctly. 
I was struck with the appearance of faint dots of light, almost like 
faculsd, at end of each cusp, say 3' to 5' in diameter . • . . to my 

eye the dots were always present distinctly, though faint 

the faculffi and mottled appearance of the sun it seemed to me did not 
come in contact with the moon's limb, but stopped short of it. He was 
disappointed in the brightness of the corona, but judged only from what 
he had read, and the impressions deriyed from pictures. '* It was of a 
beautiful soft silver-grey colour to my eyes, and was wing-shaped, the 
two wings being situated in the ecliptic as nearly as I could judge." 
The light of the wines appeared made up of rays parallel to each other 
and to the line of the ecliptic. This parallelism was very distinctly 
marked, and a fine sight. The enchanting view so riveted the professor s 
attention that the seven seconds he had intended to devote to the naked 
eye view became about twenty. At the call of Mr. Lomax he adjusted the 
slit and observed a continuous spectrum, with no lines whatever. He 
expected to see bright lines, but having enlarged the slit, again 
obtained a continuous spectrum, this time crossed by dark lines, among 
which G and D were plainly visible ; this was some ten seconds before 
the flood of light came. Mr. Pulsifer observed the granulations and 
faculee well defined close up to the limb of the moon. - The atmosphere 
in the direction of the sun seemed perfect for spectroscopic work, and 
Mr. Pulsifer thinks he never had better definition. ** Waiting for the 
second contact, the last moments seemed interminable. The excitement 
was intense. The strain upon my eve was so great that I feared my 
sight would fail me entirely below the contact. At last there came a 
flash and the lines blazed out brightly, appearing to fill the field 
completely for an instant. Although expecting this phenomenon, I was 
fairly surprised ; and I was startled, also, to find the bright lines 
shortened at each end, and occupying but about one-third of the width of 
the spectrum . . the lines were sharp and well defined, very narrow, 
and not at all nebulous, except that the ends seemed rounded off. The 
C line did not shorten, and was in view after the other lines had 
disappeared. The reversal of the lines was so sudden and evanescent, 
and the shortening so astonishing, that 1 utterly failed to notice the 
length of time they were in view ; nor did I observe any continuous 
spectrum, unless the first flash, which seemed to fill the field with light, 
might be taken as such. I am not certain that all the lines were 
reversed." It occurred at last to Mr. Pulsifer that the shortening of the 
reversed lines was owing to the image of the sun formed on the slit 
being so small, (054 in.) and the reversion layer so thin that the slit 
extended beyond the layer on each side, and that this only would explain the 
normal condition of the C line, and the shortening of the others. He 
availed himself of this combination of cirQumstances to measure the 
thickness of the reversion layer, as represented by the lines in view, 
which he made to be 524 miles. 

When the last ray of sunlight disappeared Mr. Seagrave looked very 
carefully for the famous 1474 line of the coronal spectrum. At first he 
saw nothing, but on widening the slit he saw one bright line which was 
quite faint and not very well defined ; this was the only line in the field. 
He had hardly time to secure o^e measure of its width when the sun re- 
appeared. Faculse, &c., appeared just as well defined near the moon^s 
limb as at some distance from it. The darkness was not so great as 
anticipated, although a lantern had to be used to record by. Venus was 
shining brightly in the north-west, and the whole sky in the north and 
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east had a most beautiful orange colour. The thermometer fell 11*7 
degrees since the time of first contact. 

Mr. Waldo, with Mr. Freeman their photographer, took five negatives, 
of which a somewhat enlarged copy of No. 3. (exposure 17s.) forms plate 
I. The positions of certain stnse, evident in the photograph, were 
carefully measured and computed; it is uncertain whetner they represent 
prominences, or a greater intensity of coronal light only at the points 
whose position angles are given. There seems to have been some evidence 
obtained, though not incontrovertible, of the tangential polarization of 
the light of the corona. Professor Lockett's drawing (plate III.) is an 
excellent representation by a careful draughtsman of the corona seen by 
the naked eye. Plate II. represents its very irregular appearance as 
seen by Mn Willson, with an inverting telescope. He followed the light 
certainly more than 45' from the sun's disc. Several prominences were 
visible .... one of them of considerable size, and sickle-shaped. 
They were of a pale pink colour. 

In this eclipse expedition everything seems to have been done that 
excellent pre-arrangement, organization, and, where practicable, rehearsal 
could effect ; and it is a model for similar occasions. The report has a 
permanent value. The clear and conscientious record of observations, 
well made and well treated, is up to the high mark which astronomical 
science has reached in the Unitea States. In spite of some mishaps and 
failures the work was generally successful, and the thanks of astronomers, 
and of the students of solar physics in particular, are due to Mr. Waldo, 
and to all who contributed to the prosperous result. 

The Total Solar Eclipse of July 29M, 1878. By Professor Henry Draper, 
M.D. Beprinted from the Journal of the Franklin Institute for 
October, 1878. Philadelphia, 1878. pp. 4. 
The observations were made at Rawlins, Wyoming County, and the 
expedition consisted of Professor and Mrs. Draper, Professors Morton 
ana Barker, and Mr. Edison. They were well provided with instruments 
which are described, and the programme was successfully carried out. 
The photograph of the diffraction spectrum of the corona showed that the 
corona on this occasion did not consist of an incandescent gas giving a 
few bright lines, but that its light was due to reflection of sunlight by 
solid or liquid bodies surrounding the sun like a cloud of meteors. Prof. 
Draper says : " The plain photograph of the corona (see plate) shows 
that the great mass of the matter lies in the plane of the ecliptic, but not 
equally (Hstributed, for on this occasion it extended about a degree and a 
half firom the sun towards the west, while it was scarcely a degree in 
length towards the east. The photograph also shows curious ray-like 
forms of coronal matter towards the poles of the sun. There can be but 
little doubt that during this eclipse we have observed the true nature of 
the corona, and that its light is almost altogether sunlight reflected from 
bodies of a size too small to be distinguished as individuals. According 
to this view, the light of the corona has, on former occasions, been infil- 
trated with materials thrown up from the chromosphere, notably with 
the 1474 matter and hydrogen. The 1474 line can be seen on any 
occasion favourable for observations in the chromosphere of the sun. 
As the chromosphere is now in a quiescent condition, this 1474 matter 
had not been projected into the corona as in former eclipses, and hence, 
probably, the pearly white colour of the corona on this occasion." The 
observations 01 Professors Barker and Morton confirmed this theory that 
the corona shone by reflected sunlight at this time, for Professor Barker 
with the analyzing spectroscope observed the dark Fraunhofer lines in 
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the corona, and the pohirization was shown by Professor Morton to be 
such as would answer to reflected solar light. Professor Morton also 
observed the dark Fraunhofer lines in the coronal light with a hand 
spectroscope. Mr. Edison used his newly-inyented tasimeter, to ascertain 
whether the corona save indications of neat The instrument, however, 
was found to have been over-sensitively adjusted, for the moment the 
tasimeter was moved from the image of the dark moon to the image of 
the corona, the index-beam of light went entirely off the scale of the gal- 
vanometer. Such were the satisfactory results of this expedition. 

Note on J, C, Draper'a paper On the presence of dark lines in the solar spec- 
trwn which correspond closely to the lines of the spectrum of oxygen. 
(From the American Journal of Science and Arts, VoL XVII., 
February, 1879.) pp. 4. 
This paper, signed G. F. B., ^ives the writer's reasons for believing 
that errors of method and expermient make it quite impossible to accept 
the conclusions reached by Mr. J. C. Draper, and that the results given 
are entirely vitiated by them. He adds a caution : '^ The author must 
not be confounded, because of the similarity of initials, with the dis- 
tinguished investigator, Dr. J. W. Draper.*' 

Meteorological Observations made at the Adelaide Observatory during the 

year 1878, under the direction of Charles Todd, C.M.G., F.bA.S., 

Observer, Postmaster-General, and Superintendent of Telegraphs. 

Published by authority of the Government of South Australia. 

Adelaide, 1878. 

These observations extend from January to July, 1878, inclusive, and 

appear to be of the same fulness and accuracy as those we had occasion 

to notice before. The introduction describes the instruments, and the 

characteristics of each month follow the usual register ; lastly a sheet 

presents the meteorological curves. Barometer wind, temperature, 

humidity, ozone, rain, and evaporation, and also amount of cloud, and 

velocity of wind. For the rainrall a number of gentlemen have for many 

years co-operated, and the number of stations in the beginning of 1878 

was no. We can hardly conceive meteorological observations of a 

more thorough character. 

Astronomie Sid^rale, Catalogue des Etoiles doubles et multiples en mouve- 
ment relatif certain, comprenant toutes les observations faites sur 
chaque couple depuis sa decouverte, et les r^sultats conclus de I'^tude 
des mouvements. Par Camille Flammarion, Astronome, Ancien 
Membre de TObservatoire de Paris, Membre de la Societ^ Royale 
Astronomique de Londres, &c. Paris: Gauthier-Villars. 1878. 
pp. xviii. 184. 7 fr. 
We are indebted to M. Flammarion for a work the want of which must 
have been long felt both by professional and amateur astronomers. 
Besides receiving communications from astronomers in all parts of the 
world, M. Flammarion was enabled by M. Le Yerrier to malse original 
observations with the great equatorial of the east tower of the Paris 
observatory i^-the first time a series of measurements of double stars 
has been made in a French observatory. All accessible catalogues and 
memoirs have been examined, and the object has been to omit no micro- 
metric measurement, and to note every observation made on every star 
since its discovery. It was necessary at the outset to construct a cata- 
logue of proper motions of stars, which is now in the press. M. Doberck 
having specially given himself to the careful calculation of the orbits of 
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stellar systems, M. Flammarion has discontinued this part of the work, 
and availed hknself of the labours of that astronomer. Positions in 
R A. and P. D. are brought up for precession to 18S0. The examination 
of the 5.000 nebulsB hitherto observed has made it appear that some 
douhh nebtda are in motion. These are also noted. Great as was the 
labour of preparing this volume, into which, by the arrangement of three 
columns on a page, it has been possible to condense a great mass of 
matter, the author justly regards it as only a first attempt, and he 
hopes it will be continually improved and enriched by Uie assistance of 
astronomers. 

It forms the second part of a general work on double stars, which will 
shortly appear. After the introduction there follow original micro- 
metric measurements ; the catalogue of double and multiple stars in 
sure relative movement, in the order of their R. A. additions to the cata- 
logue whilst printing, double nebulae in movement, classification of double 
stars in movement, physical pairs whose components are fixed ; lastly, 
an index. 

M. Flanmiarion remarks, ''Vanous causes quite distinct affect double 
stars so as to give them a real or apparent motion : the gravitation of the 
components of a binary, ternary, or multiple around their centre of 
gravity ; the gravitation of two or more stars carried together in space 
under the influence of unknown sidereal attractions ; [61 Cygni, for 
instance, which does not follow the orbit of Bessel.] the different proper 
motions of two remote stars fortuitously placed on our visual ray ; to 
which we must also add the secular translation of our .solar system in 
space, which reflects itself by giving to the less distant stars an apparent 
displacement in an opposite direction." Examining the list of loi 
observers referred to, we find none omitted that we know of. Mr. 
Plummer's observations in No. i of the Oxford University Astronomical 
Observations must have appeared too late to be available. Kich and 
valuable instalments of double star work have been contributed by many, 
but no one, it would seem, had hitherto the means, time, courage, ability, 
and love of the subject combined, which have enabled M. Flammarion to 
produce the present comprehensive and admirable volume. Its moderate 
price places it within the reach of all who occupy themselves with this 
department of astronomy, and it is therefore unnecessary to extend this 
notice of it. In a postscript the author says that what has cost him long 
years of research mieht, possibly, never have seen the day but for 
M. Gauthier-ViUars, who has rendered so many services to the spread of 
science in France. 
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N.B. — ^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTEONOMIOAL BEGISTEE. 



SUN'SPOTS AND THE WEATHER. 



We haye receiyed a long letter from Professor Piazzi Stuyth, 
complaining of an article upon sun-spots and the weather^ which 
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appeared in August, 1878. We have much pleasure in putting 
his views before our residers in the following extracts : 

1. By a general review of Sir G. B. Aiiy's Greenwich report 
for this month, I gather that he has not only begun to examine 
into the dependence of terrestrial magnetism on the sun-spots, 
from Greenwich observations, but has become amazingly im- 
pressed with its truth, and is about to make it a leading feature 
in the Greenwich magnetical, meteorological and astronomical 
observations combined. In fact he indicates that he is ready to 
recede from the ordinary magnetical and meteorological work as 
hitherto prosecuted, and to take up their solar connections instead. 
Wherefore your leading article, denouncing that there is no 
scientific truth whatever in sun-spots and earth meteorology, but 
only the machinations of a gang of pseudoHScientists seeking to 
podket public money, falls to the ground at once and completely. 

2. If the sun is to be observed for its influences on the earth, 
of course that part of the world where the sun is oftenest seen 
high in a blue sky is a better situation than another where the 
sun never attains a very high position, and where the sky is pro- 
verbially cloudy. Hence if there was only to be one British 
Solar Observatory, India, and not Greenwich, should be its 
locality. But in any important branch of astronomy there 
should always be more than one observatory devoted to it. 
Wherefore I have no objection to Greenwich trying to do what 
they can, their natural obstacles notwithstanding, but would 
expect, with equally good men in India, better results from them. 

3. But you bring up all sorts of objections against an Indian 
Solar Observatory, which you do not venture to bring up against 
a Greenwich or Kew Observatory, although you might do so with 
more reason. You want, for instance, to relegate the whole 
matter of solar observations and meteorology, when India is con- 
cerned, to amateurs 1 Are amateurs for such work more plentiful 
in India than in and about London, Greenwich, and Eew ? And 
where is the amateur who will go on for years and years injuring 
his health and shortening his life, and expending his income, in 
gathering painfully the thousands and thousands of glass photo- 
graphs of the sun which form only the beginning of the enquiry ? 
Will your friend, who wrote your leading article, go out to India 
and do all that the scientific public demands, with his own hand 
and at bis own cost, if he is only assured that no public observa- 
tory shall be established in India, to do the like things ? And 
will he insure himself from dying, as poor Capt. Jacob did, within 
a few weeks of landing, and his instruments being lost or con- 
demned to rot unused ? 

4. But you have further arguments against the Indian Solar 
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Obseiratorj : first, that you think Indian money should not be 
spent upon it : second, that the salaries were to be too high ; and, 
third, that there was to be something secret in the appointments 
to it. 

. Now, the first objection does appear to me most absurd, if not 
worse, for the purpose of such an observatory is Indian mainly, 
m,, connected with makiog some approximations to the periods 
and cycles of Indian famines, and thereby saving the lives of 
millions of its inhabitants and tens of millions of its rupees, while 
the radicals of India complain, not so much of establishments in 
India, that must employ some native help, and must spend on 
men living in their country, but of absenteeism— of Indian money 
spent in England — ^that is what they are agitating against. 

Second, as to the salaries proposed being higher than those at 
home, in observatory positions — that is perfectly right and neces- 
sary for Europeans in India. Their lives are shortened by the 
climate, and through all classes of employment under government 
Indian salaries are higher than British. Why, then, should an 
astronomer's form the only exception? What a misfortune it is 
for the Madras Observer at the present moment, that his salary, 
though fair enough at home, is miserable in India. There he is, 
without any promotion to look forward to, his life rapidly short- 
ening, his strength failing, his income too small to save on and 
come home, and then, amongst his other duties, he has to descend 
scientifically to teach Indian army officers the art of levelling, so 
that they may then get higher ssdaries than his, in the irrigation 
works of India, their military rank growing all the time, so that 
those who began as lieutenants are presently majors, colonels, 
generals, and retire with a very comfortable provision for their 
latter years ; while the poor astronomer can do little more than 
either fly as a pauper, or perish at his post — thanks in no small 
degree to the miserable jealousies and envyings of those at home 
who should have been his best friends. 

Third, you object that there was going to be something secret 
in making the appointments to this most unenvious establishment 

of an Indian Solar Observatory But I do not know 

that there was anything different in this case from the usual 
mode of proceeding in all Government's arrangements for work. 

Tour unknown writer would fain have had the Government 
bow down to the Astronomical Society, and humbly crave that 
body to appoint their officers for them. 

Did the Government descend in any- such manner when they 
appointed officers to the South African army 1 or do they in the 
civil Government of this country apply to private societies to 
adyise them who to appoint ? I should rather imagine not j a 
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strong Goyemment has good administratorSy and snch men often 
know mucli better what men to appoint to unusual and difficult 
posts, than experts in the sciences themselves : and not until the 
Goyemment of the country has ceased to be a Goyemment, need 
one or two, or two or three, or even two or three hundred scien- 
tists meeting together, expect that they are going to become the 
Goyemment in what they think they know better about than 
other people; yet a still greater number of the same sort of 
scientific people in other parts of the country may consider that 
the said knot of two or three hundred in one place may not fully 
appreciate, and are not to be trusted to legislate for, and appoint 
to — unless they will bear aU the expenses themselves and make 
it their own affair — ^when they may rest assured that no honour- 
able man from the outside will interfere with them in carrying it 
out, and no just man will refuse his meed of praise if they attain 
to success after many years. 
15, Boyal Terrace, Edinburgh : 
June 23, 1879. 

SWIFTS COMET. 



Sir, — The new comet, discovered by Mr. L. Swift in America, 
has been visible during July, but is passing away both from the 
earth and the sun. Elements have been csdculated by M. Zelbr, 
of Vienna, and M. Winnecke, of Strasburg, but as they are only 
provisional it will be better to await for more exact results. It 
was calculated by M. Zelbr that on July 1 5, at 6h. Berlin time, 
the comet would be within about one minute of arc of the north 
pole, probably a nearer approach to the pole than ever before 
known. During the whole time of its visibility the comet has 
been within a few degrees of the pole, which in itself is not a 
very common circumstance. I may add that it does not at 
present appear that the elements resemble those of any comet 
previously observed. 

Northfield Observatory, Your obedient servant, 

Eastbourne: July 23, 1879. G. F. CHAMBERS. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

AUGUST, 1879. 

By W. R. Bibt, F.R.A.S., P.S.S. 

Errata in list for July, In transcript of Mr. Gray's observations, "For 
the first time Peirce A was observed** read obscured. In the last paragraph, 
line 2y for duration read direction, 

Dennett's Streak VIII. fsom Proclus. The observations recorded 
in our last list are conclusive as to this particular streak having under- 
gone a slight change in its direction, sometimes obscuring the crater 



The Planets for August 



193 



Peirce A and sometimes beinff seen quite clear of it The most recent 
observations by Dr. Gray indicate that the crater is obscured at about 
9'0 of the moon's age. Mr. Gray's record of his observation is as follows : 
1879, June 28, lO'o, ^ The dark region round Proclus is bounded by a 
brilliant white tract, from which the streaks, etc., take their rise.'* Mr. 
Gray again saw the slight curve, which on this occasion (June 28) ob- 
scured Peirce A. ' 

Desiderata with regard to this streak : i. The earliest epoch at which 
it makes its appearance, stretching from Proclus over the Mare, 2. The 
exact direction which it takes when first seen. 3. The successive direc- 
tions as observed from night to night. 4. The epoch of its latest appear* 
ance for the present. The epochs of these phases may be expressed in 
terms of the moon's age. 

Water Lane, Stratford, E.: 
July 21, 1879. 

P.S.— The Rev. W. J. B. Richards recorded on April 3 and 4, 1879, the 
interior of Proclus very clearly defined. 
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At Tbassit oyxb thb Meridian of Gbeenwigr. 













Meridian 


Planets. 


Date. 


Rt. ABcension. 


Declination. 


Diameter. 


Passage. 






h. m. 8. 


/ 




h. m. 


Mercury... 


1st 


10 25 II 


N. 7 31 


8''-4 


I 46-0 




9th 


10 34 20 


N. 4 57 


9''-6 


I 237 




17th 


10 24 16 


N. 4 57^ 


io"-6 


42-2 




25th 


9 57 34 


N. 8 24^ 


io''-4 


23 40-2 


Venus ... 


I St 


" 32 59 


N. I 16 


29'''4 


2 53 6 




9th 


II 52 48 


S. 2 8 


33''.o 


2 419 




17th 


12 8 18 


s. 5 13 

S. 7 48 


37 "2 


2 25-9 




25th 


12 18 6 


42''-4 


2 4*2 


Mars 


1st 


2 16 54 


N.ii 2 


I2"-6 


17 351 




9th 


2 34 19 


N.12 29 


i3''-3 


17 2I'I 




17th 


2 50 41 


N.I 3 46 J 
N.14 54} 


i3;-9 


17 59 




25th 


3 5 43 


14^7 


16 494 


Jupiter ... 


1st 


22 52 46 


S. 8 344 


K'i 


14 11*6 




9th 


22 49 47 


S. 8 55, 


<'^ 


13 371 




17th 


22 46 19 


s. 9 174 


46"-o 


13 2-2 




25th 


22 42 31 


S. 9 41* 


46"-2 


12 27-0 


Saturn ... 


ISt 


I I 59 


N. 3 51 


i6'''8 


16 20'4 




9th 


I I 36 


N. 346 


i7''-o 


15 48*6 




17th 


I 049 


N. 3 39 


i7''-2 


15 163 




25th 


59 40 


N. 3 30 


i7"-4 


14 437 



Mercury is too close to the sun to be well observed. 

Venus sets an hour and a half after the sun on the ist, the interval 
decreasing. 

Mars is visible from an hour and three quarters before midnight, at 
the beginning of the month, the interval increasing. 

Jupiter rises about an hour after sunset on the ist, the interval de- 
creasing. He rises about sunset on the last day. 

Saturn rises about two hours and a quarter after sunset, at the 
beginning of the month, the interval decreasing. 
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DATE. 


Principal OcciuiTeiices. 


Jupiter's Satellitei. 


Meridian 
Passage. 


Fri 


1 

2 

3 


h. m. 

IQ 12 

13 6 

14 l6 


Full Moon 
Occultation of v Capri- 

corni (5i) 
Reappearance of ditto 




hi m. 8. 


h. nu. 
Altah*. 

II 4'a 


Sat 


12 3 

13 17 


Sidereal Time at Mean 
Noon 8h. 42m. 50*148. 


*th Ec. D. 
Srd Sh. I. 


14 1538 
1546 


II 0*3 


Sun 


Sun*8 Meridian Passage 
jm. 58-30^ after 
Mean Noon 

Occultation of p Aquarii 

Reappearance of ditto 






10 56-4 


Mon 


4 

5 

6 

7 
8 

9 

10 

11 
12 


8 
8 


Conjunction of Moon 
and Jupiter 5** 41' S. 

Neptune at quadrature 
with the Sun 


2nd Sh. L 
and Tr. I. 
1st Sh. I. 


14 2 

15 21 
1553 


1052-4 


Tues 






Ist £c. D. 
let Oc. R. 


13 8 
10 3 


10 485 


Wed 


6 




1st Sh. I. 
Ist Tr. I. 
Srd Oc. R. 
1st Sh. E. 
2nd Oc. R. 
1st Tr. E. 


10 22 

10 59 

11 40 

12 41 

12 51 

13 18 


10 44*6 


Thur 


Conjunction of Moon 
and Saturn 8° 26'S. 


1st Oc. R 


10 30 


10 40*6 


Fri 




Saturn's Ring : 
Major axis=s:42"'i5 
Minor axi8= f'^g 






10 367 


Sat 


14 8 
12 29 

1333 
S 

11 33 

12 49 

12 52 


C Moon's Last Quarter 
Occultation of « Arietis 

Reappearance of ditto 
Conjunction of Moon 
and Mars 7° 55' S. 






10 32'8 


Sim 


Near approach of 2^ 

Tauri (S) 
Near approach of 27 

Tauri (4) 
Near approach of 28 

Tauri (5i) 






1028*8 


Mon 




4th Tr. B. 
2nd Sh. I. 


950 

16 39 


10 24*9 


Tues 




1st Ec. D. 


15 3 3 


10 20*9 


Wed 


13 

14 

15 
16 


1548 
14 7 


Near approach of B. A.C. 
2154 (oi) 


Srd Ec. D. 
2nd Ec. D 
1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 
Srd Oc. R. 
1st Tr. E. 
2nd Oc R. 


^4428 

n 2A 9 

12 16 

12 43 

1435 
15 

15 2 
15 6 


10 17X) 


Thur 


Near approach of 63 
Geminorum (5i) 


1st Oc. R. 


8 24 

8 52 

9 2! 
9 39 


10 13*1 


Fri 


Illuminated portion of 
disc of Venus =0*288 

Illuminated portion of 
disc of Mara =0*848 


2nd Sh. E. 
1st Sh. E. 
Ist Tr. E. 
2nd Tr. E. 


10 9*2 


Sat 


Sidereal Time at Mean 
Noon 9h. 38m. 1*928. 






10 5*2 



r 
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DATK. 



Sun 



Mod 



Tues 



17 



18 



Wed 



Thur 



19 



20 



Principal Occurrences. 



Jupiter's Satellites. 



h. m. 



8 10 



Sun's Meridian Passage 
3m. 56-588. after 
Mean l^oon 
► New Moon 



21 



Fri 



Sat 



Sun 



22 



28 



24 



Conjunction of Moon 
and Mercury i** 2/ S. 

Venus at greatest bril- 
liancy 



Conjunction of Moon 
and Venus 0° 2f N. 



hu m. s. 



«th Ec. D. 
«thOc R. 



Meridian 
Passage > 

h. m> 
Altair. 

10 1*3 



9 57*4 



Mon 



Tues 



25 



Wed 



Thur 



26 



27 



16 


3 " 
7 2 

7 " 


8 S 

9 17 




7 17 

828 
20 



Inferior conjunction of 
Mercury and bun 



}> Moon's First Quarter 
Occultation of B.A.C. 

5347 (5) 
Reappearance of ditto 



Occultation of B.A.C. 

5800 (6i) 
Reappearance oi ditto 



Occultation of B.A.C. 

6576 (6) 
Reappearance of ditto 
Conjunction of Moon 

and Uranus 



28 



Fri 



Sat 



29 



Saturn s Ring : 
Major axi8=43"*39 
Minor axis = 7 "'53 



30 



Sun 

SEP 

Mon 



31 



T. 



6 57 
I 

10 



3rd Ec. D. 
2nd Ec. D. 
1st Sh. I. 
1st Tr. 1. 
1st Sh. E. 
1st Tr. E. 



Ist Ec. D. 
1st Oc. R. 



2nd Sh. I. 
1st Sh. I. 
IstTr. I. 
2nd Tr. I. 
1st Sh. E. 
1st Tr. E. 
1st Sh. E. 
2nd Tr. E. 



F29 
1527 



13 45 30 

13 5859 

14 10 

14 27 

16 30 

1645 



II 26 32 
1358 
836 

853 

9 
10 

II II 
II 29 

n 55 



9 53'4 



9 49'5 



9 45*6 



^ 



1st Oc R. 



3rd Tr. E. 



1st Sh. L 
1st Tr. I. 
2nd Ec. D. 



824 



8 3 



O Eull Moon 

Jupiter at opposition to 

the Sun 
Conjunction of Moon 

and Jupiter 5° 28^ S. 



II 32 
1244 



Ist Ec. D. 
1st Oc. R. 



1st Sh. I. 
1st Tr. I. 
1st Sh. I. 
Ist Tr. I. 
1st Sh. E. 
1st Tr. E. 
2nd Bh. E. 
2nd Tr. E. 



16 4 
16 10 
16 33 57 



13 21 32 
15 42 



1st Oc. D. 
Ist Oc. R. 



Occultation of 1 5 Piscium 
Reappearance of ditto 



3rd Sh. I. 
3rd Tri. I. 
2nd Oc R. 
3rd Tr. E. 
3)d Sh. E. 



10 33 

10 30 

11 IS 

11 21 

12 52 
12 54 

14 7 
14 II 



7 50 
10 8 



7 49 
7 50 

839 
II 19 

II 24 



9 41-6 



9 377 



9 33-8 



9 29*8 



925-9 



9 21*9 



9 i8'o 



9 I4'» 



9 10*2 



9 6'2 



I 



9 2*3 
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JVPITEJL 
Angle of Latitude of 



1879. 


position oi 


r Ear 


th 


Sun 


Equat. 


Greatest 


oh. Gr. 


2^*8 axis. 


aboTe 2(.*B 


equator. 


diameter. 


phase. 




e 


,0 




,0 


4» 


# 


Aug. 3 


335*47 


+1 


•51 


+105 


4775 


0-13 


13 


335*59 


I' 


51 


I'lO 


48-53 


0*06 


23 


33575 


+r 


49 


+114 


48-99 


oroi 


The assumed First Meridian 


passes the middle of the illuminated disk at 


the following times : 












1879. 


G. M. T. 

h. m> 






h. UL 




h. m. 


Aug. I 


10 2ri 


Aug 


. 12 


4 22.5 
14 17.8 


Aug. 22 


22 21-8 




20 i8'4 






23 


8 17-1 


2 


6 I4'0 
16 9*2 




13 


ir2 
10 8'5 


24 


18 12-J 
4 7*8 


3 


2 45 






20 39 




14 3-2 




II 599 




14 


5 59-3 




23 58-5 




21 552 






15 54-6 


25 


9 539 


4 


7 50*6 




15 


I 49-9 




19 49*3 




17 46-0 






" 453 


26 


5 44*6 


5 


3413 






21 407 




15 400 




13 367 




16 


7 361 


27 


I 35*3 




23 32-1 




k 


17 3J-4 




II 307 


6 


9 274 




17 


3 268 




21 26*1 




19 22*8 






13 22*1 


28 


7 21-4 


7 


5 181 






23 17s 

9 12*8 




17 i6'8 




15 13-5 
I 8-9 


• 


18 


29 


3 12-1 


8 






19 8-2 




13 7*5 




II 4*2 




19 


5 35 




23 2*9 




20 596 






14 58-9 


30 


9 


6 549 




20 


542 




18 sr6 
448*9 




16 50-3 






10 49*6 


31 


10 


2 45*7 






20 45'0 


- 


14 443 




12 41-0 




21 


640-3 


Sept. I 


0397 




22 36-4 






16 357 




10 35-6 


II 


8317 
18 27-1 

VHE INNl 




22 


2 31-0 
12 26-4 




A. M. 


1 


HR SATELLITES 


OF SATURN. 



M%jor and minor semi-axes of the apparent orbits of the satellites^ 
expressed in semi-diameters of Saturn's equator. 

Mimas. EnceL Tethys. Dione. Bhea. 

Major 314 403 499 6-40 8-93 

{Aug. 3 0-57 073 o-oo 1-15 1-61 

„ 13 '56 72 '89 1*14 '•59 

» 23 0-55 071 0-88 1-12 1-57 

In these orbits the satellites move in the direction of decreasing posi- 
tion angles. 

Approximate Greenwich times of some of the coxg unctions of the 
sateUites with the centre of the ball and with the ends of the ring : 



Satuvfi* 



t97 



''inf.** inferior conjunction with centre of ball or satellite, exactly 
in the direction of the minor axis of the ring, north, moTing 
from the following to the preceding side. 

''sup.** superior conjunction with centre of ball or satellite, south, 
moving from the preceding to the following side. 

nf. Satellite in conj. with following edge, north, moving towards the ball. 

np. „ „ preceding „ „ away from 

s£ „ „ following south „ „ 

sp. „ „ preceding „ „ towards 



II 



»> 



»> 



n 



1879. Gr. M. Time. 

h. 

Aug. 2 17*1 Dione 

3 13-0 Encel 

4 15-3 Encel 

5 10*8 Dione 

— 14*3 Encel 

— 21*4 Tethys 

6 1 6*6 Encel 

— 19*6 Dione 

— 20'0 Tethys 

7 14*2 Rhea 

— 187 Tethys 

8 17-3 Tethys 

9 13*3 Dione 
— . 160 Tethys 

— 20*4 Rhea 
JO 14*6 Tethys 

11 1 3*3 Tethys 

12 11*9 Tethys 

— 19*0 Tethys 

13 10*6 Tethys 

— 13-0 Encel 

— 15*6 Dione 

— 177 Tethys 

14 8-8 Rhea 

— 9*2 Tethys 

— 12*0 Encel 

— 16-3 Tethys 

15 13*9 Mimas 

— 14*3 Encel 

— 15-0 Tethys 
r6 9*4 Dione 

— 12*5 Mimas 

— 13*3 Encel 

— 13*6 Tethys 

— 15*0 Rhea 

17 12-3 Tethys 

— 157 Encel 

— 18-3 Dione 

18 10*9 Tethys 

— 147 Encel 

— 2 1 '2 Rhea 

19 9*6 Tethys 



inf. n. 


sf. 


sp. 
inf. n. 


np. 
nf. 


nf. 


sup. s. 


sp. 


sup. 8. 

nf. 


sp. 


sup. s. 
nf. 


inf. n. 


sp. 
nf. 


sp. 

sf. 


nf. 


nf. 


inf n. 


np. 
mt n. 


sp. 
sf. 


sf. 


sp. 


sp. 


np. 
inf. n. 


sp. 


np. 
sf. 


sup. s. 


np. 
nf. 


sup. s. 
sf. 


sf. 


inf. n. 


np. 



1879. Gr. M. Time. 

h. 
Aug. 19 17-0 Encel sp. 
20 11*9 Dione sup. s. 



np. 
nf. 
inf. 
sp. 
sf. 



np. 
nf. 
sp. 
sp. 
nf. 



n. 



n?: 



16-0 Encel 

21 i8'3 Encel 

— 20*8 Dione inf. n. 

22 107 Encel 

— 17*3 Encel 

— 21*1 Tethys nf. 

23 9*5 Rhea injEl 

— 97 Encel 

— 14*1 Mimas 

— 19*6 Encel 

— 197 Tethys 

24 1 2. 1 Encel 

— 127 Mimas nf. 

— 14*4 Dione inf. n. 

— 184 Tethys nf. 

25 1 1 'I Encel sf. 

— 157 Rhea sup. s. 

— 17*0 Tethys sp. 

26 13*4 Encel 

— 157 Tethys 

27 12*4 Encel np. 

— 14*3 Tethys sp. 

— 21*2 Tethys sf. 

— 21*9 Rhea inf. 

28 I2'9 Tethys nf. 

— 147 Encel nf. 

— 16*9 Dione sup. 

— 20*i Tethys np. 

29 11*6 Tethys sp. 

— 137 Encel sf. 

— 187 Tethys s£ 

30 io*2 Tethys nf. 
•— i6'o Encel sp. 

— 17-4 Tethys np. 

31 io'6 Dione sup. 

— 15*0 Encel np. 

— 1 6*0 Tethys sf. 
Sept. I 10*2 Rhea inf. 

— 14*6 Tethys np. 

A. M. 



n. 



s. 



s. 



n. 



tgB 



Gtfwrdl Notices. 



VARIABLE STABS, AUGUST, 1879. 

Approximate times of minima and maxima, aoomrding to Schonfeld 
and Winnecke. 
1879. G.M. 



August I 

. .4 

5 

7 
10 

\i 

32 

23 
24 

a6 
27 

28 



h. 
16-3 
131 

fO'O 

6*8 

17*1 
i6-o 

14*8 

14-8 

137 
ii'6 



30 8-4 
— 12-5 



T. 

Algol min. 

Alg:pl min. 

S UrssB Mf^. max. 

Algol min. 

Alii^ol min. 

S VulpecnliB max. 

X Tauri min. 

X Taari min. 

S Herculis min. 

X Tauri min. 

R Delphini max. 

Al^ol min. 

X Tauri min. 

Algol min. 

S Delphini max. 

V Tauri max. 

Algol min. 

X Tauri min. 

R Dracopis min. 

8 Cygni max. 

R VulpeouUd min. 



19 
3 



mag. h. 

4 a 

4 

8 12 

4 
4 
9 
4 
4 
12 '5 16 

4 

8 20 

4 

4 

4 

85 20 

9 4 

4 

4 

? 

9 
13 



R.A. 1855. DecL 

m. 8. o / 

58 45 +40 236 

37 35 + 61 533 

42 27 + 26 557 

52 39 -h 12 4*6 

45 18 + IS 11-4 

7 55 + 8 39-1 



36 24 + 16 34-2 
43 39 + 17 «7-4 



16 
20 
20 



32 17 
2 28 

57 56 



67 
57 
23 



3-5 
34*2 
14-9 



ABTSOirOlflOAI BB&IBTEB— SabMriptioiift rM«iTed hj tke Editor. 



To Deo., 1878. 

HoTBe ft Thomthvaite, 
Messrs. 



To June, 187a 

Gibson, J. 
Homer, Bey. J. 
Down, JS. 

To Sept, 1879. 
Gray, J. P. 



To Deo., 1870. 

Remington, Major 

To JanOy 1880. 

Hoirlett,Bey. F. 

To July, 1880. 

Haroonrt, J. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good faith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will cti once inform 
him of the fact. 

All Letters requiring an answer must enclose a penny stamp. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Postoflice Order, w penny 
postage stamps, but the Editor will not be liable for loss in transmission. 

Post Office Orders for the Editor are to be made payable to John 
C. Jagkson, at Lower Clapton, London, E. 



Tlie Astronomical Beerister is intended to appear at the oommenoement of 
each month; the Subscnption (including Postage to all parts of Great Britain 
and Ireland) is fixed at Three SbillinsTS per Quarter, payahle in advance^ by 
Penny postage stamps or otherwise. Subscribers in America may remit, either by 
post office order or in notes, 8^ dollars, in payment of one year's subscription, 
postage included. 

The pages of the Astronomical Register are open to all sui^ible communications. 
Leuers, Articles for insertion, ftc., must be sent to the Rev. J. C. Jackson, 
U, -^^Mf^ Ooyrtt Throgmorton Street^ B,C.^ not later than the SOth of tha 



^ %!^pnmia^ ^mhkv. 
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HTGINUS N. 



By E. Neison. 



Daring one afternoon in the beginning of April last year, I was 
in the library of the Eoyal Astronomical Society, and talking over 
the prospects of the newly-founded Selenographical Society, 
with Messrs. Sadler and Marth, and I think Mr. Oommon and 
Father Richards. The newly-published first number of the 
Selenographical Journal lay before us, and I was urging the im- 
portance of starting in its pages some subject of striking interest, 
80 as to draw the attention of astronomers to the existence of the 
new society, and the advantage it promised to be to the science to 
which we were all devoted. Various suggestions were made, for 
I think my views were in entire accordance with the opinions of 
the others who were present, and in particular the subject of 
Linn^ was raised. My recollections of astronomy extended as far 
back as this period, and I well remembered how the astronomical 
world was electrified by the report of the disappearance of the 
crater. Nearly every astronomer was- led to study the moon, and 
for months . all the principal telescopes of Europe were turned 
upon our satellite. Moreover, many of our present amateurs were 
then for the first time led to purchase telescopes, and take up the 
study of astronomy. I do not think that any of us then anti- 
cipated that another such case of supposed change would be again 
discovered, at least, not for many years, for it was only reasonable 
to suppose that changes on so large a scale would occur at rare 
intervals, and most of us knew that it was only in probably small 
portions of the lunar surface where they would be recognised even 
if they did occur. 
VOL. xvn. 



200 Hyginus N. 

At this moment a letter, or rather a small book-post packet^ 
was brought in to me, bearing a German post-mark, and on open- 
ing it I found it to be a small weekly astronomical periodical 
called the Wochenschrijtfur ^5<ronomte,and dated March 27, 1878. 
It was the first time I had seen this German periodical, and I 
hastily glanced through it. On the middle page I found an 
article headed **Eemarkable changes on the Lunar Surface," by 
Dr. Hermann J. Klein, and dated Koln, March 17, 1878. Think- 
ing that it was an account of the supposed changes in Linn^, 
Messier, &c., I did not look through it, intending to read it 
later on, one or two of our party being about to leave. The 
arrival of this paper has always struck me as being a remarkable 
coincidence, for it contained the first announcement of the exis- 
tence of the new object, Hyginus N, discovered by Dr. Klein. 

At this period my time was much occupied, so much so that I 
had scarcely a minute of leisure. It is, therefore, quite possible 
that I might have put aside for two or three days the Wochemschrift 
fur Astronomie and then entirely forgotten it, in which case, not 
improbably, Dr. Klein's announcement would have remained 
practically unknown in England, and its importance never have 
been properly recognised. This, however, was not to happen. 

Just before leaving the Society's rooms, Mr. Wesley brought 
me a letter addressed to the Secretary of the Royal Astronomical 
Society. It was from Dr. Klein, and related to some business 
connected with the Society. Incidentally Dr. Klein referred to 
his discovery of a new object near Hyginus, and he enclosed a 
rough tracing showing the position of the new crater. In most 
societies, in ninety-nine cases out of a hundred, a letter such as this 
would have gone through the usual routine, the business portion 
would have been answered and the rest would have been forgotten, 
and the whole carefully put away and never seen again. An ex- 
ception was made in this case, perhaps because of the tracing. 
Mr. Eanyard, to whom the letter had been forwarded, gave direc- 
tions that it was to be sent on to me. I received it, as already 
stated, just as I was about to leave the library, and on opening 
it saw the tracing, I confess it gave me a start, for there I 
saw figured, to the north of Hyginus, a great black crater in a 
region where I was positive no such crater existed. This part 
of the moon had been perfectly familiar to me for years, my 
first drawing dating eight .years back. I knew no such crater 
could have existed there when I made my observations without 
my having seen it. For half a second I thought it might be some 
other crater misplaced, owing to imperfect drawing, but as a 
moment's reflection convinced me that there was no such crater 
to misplace, and a further glance showed me that all the other 
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features were tolerably well placed. Turning, I handed the 
tracing to Mr. Sadler^ saying, "Look, Sadler, here is a new 
Linne." 

Recollecting the article in the Wochenschriji fur Astronomie, I 
instantly took it out, for I now attached a very different meaning 
to the heading '* Eemarkable changes on the Lunar Surface/' and 
a glance showed me that it was an account of the extraordinary 
new crater shown on the tracing. In this account Dr. Klein 
states that on May 19, 1877, he saw, to the north of Hyginus, a 
great black crater, without a wall, but full of shadow, in a region 
where he was certain no such object had previously existed. 

The article went on to state that on June 18 the new crater 
was visible only as a large black spot, surrounded by a vaporous 
border, but that on the 19th it had disappeared. From that day 
to November 1 3 th the crater could not be seen because of the bad 
weather. On November 13th, 1877, it was seen as a dusky spot, 
but on November 14th it had disappeared, whilst on December 
13th all that could be seen was a round dullish spot, scarcely 
visible. Lastly, on March 8th, 1878^ the crater was completely 
invisible. 

This account of the observations was not promising, and led 
me to think that Dr. Elein had made some remarkable error in 
his observations of May 19th, 1877. I knew from my own ex- 
perience that no such crater existed in this region up to 1876, so 
that if Dr. Elein had really seen one where he described, and was not 
in error, it must have been formed since that epoch. Mr. Sadler 
and myself went over every drawing, representation, or photograph 
of this region we had access to. We closely examined the maps 
of Lohrmann and Madler, then the photographs by Rutherfurd, 
De La Eue and Draper, the Melbourne photograph, Mr. Common's 
photograph. Next Schroter's drawings were scrutinized, and 
Gruithuisen's sketches hunted through. Further, we examined 
the drawings by Gaudibert, and the photographs of the drawings 
made with the great reflector of Lord Rosse. Lastly, we care- 
fully went through all the miscellaneous drawings to be found in 
the library of the Royal Astronomical Society. Not a trace of 
this crater was to be found in one of them. 

I was not surprised at tbis result, for my own observations had 
convinced me that no such object as depicted by Dr. Elein could 
have escaped being seen by me if it had existed prior to 1876, 
and being incredulous about it being a real change on the surface 
of the moon, I was of opinion that probably there must have been 
some error on the part of Dr. Klein in his first observation. 
However,' it was decided that the best thing to do would be for 
Mr. Sadler to forward an account of the observations to the 
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English Mechanic^ wliilst I wrote to some fifteen or twenty astro- 
nomers, who were correspondents of mine, and who were more or 
less accustomed to observe the moon. At the same time I pat 
myself in communication with Dr. Klein. 

It is unnecessary to detail the further steps which were taken 
by the Council of the Selenographical Society, in order to secure 
observations of the supposed new crater Hyginus N. The whole 
of the members of the society were put on the alert, and by 
means of the foreign secretaries of the society, the Colonial and 
American astronomers were duly warned. Under any ordinary 
circumstances three months would have conclusively settled the 
point. If this new object, Hyginus N, was a deep black con- 
spicuous crater, three miles in diameter, as it was stated to be by 
Dr. Klein, I had not the slightest doubt but that it must be new, 
feeling certain that I could not have overlooked it. Moreover, it 
seemed to me incredible that either M'adler or Lohrmann could 
have overlooked it, for my comparison of this portion of their 
maps with the moon has shown me how carefully they had 
worked, and how exceedingly complete they were. Of course 
had the supposed new crater been smaller, or placed in a rugged 
region, I should not have been so confident. But it seemed in- 
credible to me that, in the case of a crater so favourably placed, 
they could have passed it over and yet seen numerous much 
smaller objects all around it. 

Unfortunately a most extraordinary spell of bad weather set in, 
lunation after lunation went by without its being possible to ob- 
serve the moon at either its first or third quarter. The few 
isolated observations which did come in were most perplexing in 
their nature. Not only were they irreconcilable with the obser- 
vations of Dr. Klein, but they were irreconcilable with each other, 
nay, some were irreconcilable with anything else on the surface of 
the moon, and seemed to be endowed with marvellous properties 
irreconcilable with each other. To a certain extent this may have 
been due to the fact that they were mostly made by observers 
unfamiliar with lunar work. What was most perplexing of all 
was the remarkable discrepancy in the place assigned to this new 
crater; no two sketches agreed, even though made by the same 
hand, until the final climax was put to the matter by my receiving 
a set of drawings showing the new crater, as if it were steadily 
marching across the moon at the rate of ten miles an hour. 

Almost immediately after the general attention of astronomers 
had been directed to the supposed new crater, it began to be an- 
nounced that it could not be new because it was plainly visible in 
various photographs of the moon, taken long prior to the date of 
its supposed discovery by Dr. Klein. Some could recognise it as 
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a white spot on the photograph, and others could distinguish it 
as a black spot ; some could see it in one place, others in another. 
This was an entire mistake, and arose partly from not knowing 
the exact position of the new crater, and partly from being un> 
aware that there were numerous other light and dark markings 
on the moon^ which could not be distinguished on the photographs 
from the supposed new crater. What ought alone to have shown 
them their error was the fact that Dr. Klein had found his crater 
to disappear completely when the lunar terminator was in — 20° 
long., whilst when these photographs were taken the lunar termi- 
nator was still greater, so that the crater must then have been 
completely invisible. It is true that it was urged that a photo- 
graph might show an object invisible to the eye, but as a matter of 
fact there is no lunar feature portrayed on any photograph which 
cannot be most distinctly seen with a very small telescope. 

Gradually as the observations accumulated it became possible 
to throw fresh light on the subject, and to separate the numerous 
observations into different classes, especially into observations of 
Hyginus N, and observations of something mistaken for Hyginus N. 
Some, indeed, of the observations which reached me had been 
made at a time when not only N, but Hyginus itself, had long 
vanished into darkness, and yet both were shown — obviously 
some other point had been mistaken for Hyginus. In particular 
were we indebted to Dr. Klein. He was not likely to mistake 
anything else for Hyginus N, and all his observations were 
wonderfully consistent with each other. It began to be evident 
that some of the observers had confused the crater with the dark 
spots on the surface which I had long known to exist, and which 
were laid down on my maps of 1874 and 1876. 

Finally, a series of fine nights in the spring of this year enabled 
me to observe the region and rendered everything plain. For a 
considerable period I had rather inclined to the view that subse- 
quent observations would show Hyginus N to be smaller and far 
less conspicuous than Klein had imagined from his early observa- 
tions. If this view turned out to be correct it was not impossible 
that N might have existed for years, and have been merely over- 
looked. I thought it not improbable that it might lie close under 
i;he shadow of a mountain or hill, and so readily escape notice. 
My observations have conclusively shown that this view was not 
correct, for N is so distinct and conspicuous, that it is impossible 
to suppose that it might have been overlooked in any such matter. 
If Hyginus N was as distinct as it is now, in 1780 — 1795, when 
Schroter observed, when Qruithuisen observed in 1815 — 1826, 
whenLohrmann observed in 1824 — 1830, when Madler observed, 
1830 — 1839, and daring the later periods when observed by 
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Sclimidty Klein, and myself — ^tlien I cannot account in any manner 
whatever for its being overlooked. 

I now propose to examine in more detail the knowledge we 
possess on this subject, and to endeavour to lay down the evidence 
in favour or against the view that Hyginus N is a new formation. 

From the observations which have now been made, it would ap- 
pear that the new crater has the appearance of a great black object 
when the lunar terminator is between + 7° and + 0° longitude, but 
that when the lunar terminator lies between +7° and +5° it is 
partially in shadow, whilst when the terminator lies between 
— '0° and — 10° the new crater appears like a dark spot. At the 
early portion of this period it is very distinct, later on it becomes 
much less conspicuous. When the lunar terminator is beyond 
the 30th meridian of east longitude, the crater is no longer visible. 

I now propose to examine the observations of this region in my 
possession, made between 1869 and 1877 at times when the new 
crater ought to have been visible. 

1870, July 5. Terminator +2°. Schmidt. Hyginus N not 

seen. 
i87i,Feb. 26. Terminator +7°. Gaudibert. The region round 

Hyginus N may not have been observed. 
March 2 8 . Terminator + 4° to + 2 ° . Schmidt. No trace 

of Hyginus N. 
April 27. Terminator — 4° to — 5^ Neison. No trace 

of Hyginus N. IndifPerent sketch. 
May 26. Terminator +2° to +0°. Neison. No trace 

of Hyginus N. 
June 25. Terminator — 5° to — 6°. Neison. Splendid 

definition. No trace of Hyginus N. 

Neither was there on June 26, when the definition 

was still better. Nor was it visiUe on Sept. 22, Oct. 

21, nor Nov. 20. 
September 6. Terminator +12° to +10°. Gaudibert, 

Evening illumination. No trace of Hyginus N, although 

the region is very carefully drawn. 
December 2. Terminator +21° to +19°. Neison. Even- 
ing illumination. Hyginus N not seen. 
December 19. Terminator — 4° to — 6°. Neison. Hyginus 

N not seen. 
1872, January 18. Terminator — 8° to — 9°. Neison. Hyginus 

N not seen. On this night the whole region was care- 
fully measured. 
March 16. Terminator +8° to +6°. Neison. Hyginus 

N not seen. Bill very distinct. 
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June 13. Terminator +1° to — 1°. Neison. Hyginus 
N not seen. Definition not very good. 

From August 23rd, 1871, to September 7, I made a great 
number of observations of this region, in which no less than four 
dark spots dose to Hyginus were examined on every day which 
was possible. Had there been any dark spot in this region 
gradually becoming lighter it could not weU have escaped my 
detection, for it was in the search for such a spot that I was 
actually engaged. The only two which do exhibit even a slight 
change of this nature were detected and closely watched for over 
two years. The details of these numerous observations cannot be 
given here, the results have already appeared in the Astronomical 
Register some four or five years ago. The present list is kept to 
special observation made with the view of detecting craters, 
and other detail not in Beer and Madler's map. 

December 7. Terminator 0° to — 2°. Schmidt. Hyginus 
N not seen. 

1873, June 2. Terminator +4° to +2°. Schmidt. Hyginus 

N not seen. 

1874, January 24. Terminator +6° to +5°. Neison. Hyginus 

N not seen. Definition fair. 
January 25. Terminator — 5° to — 7°. Neison. Hyginus 

N invisible. Definition very fine, and many new objects 

detected, including the very delicate winding rill Ukert -q, 
. The whole region was very carefully examined. 
April 23. Terminator +2° to +1°. Neison. Hyginus 

N not seen. Fine definition. M. Gaudibert seems to 

have made a drawing on the same night, but does not 

show N. 
June 21. Terminator +2° to + I °. Neison. Hyginus 

N not seen. 
December 15. Terminator +3^ to +2°. Neison. Hyginus 

N not seen. 

1875, March 14. Terminator +1° to — 1°. Schmidt. Hyginus 

N not seen. 
August 8. Terminator +5° to +3°. Schmidt. Hyginus 
N not seen (dated Aug. 13, probably through an error). 

During the year 1875 and early part of 1876, 1 gave up making 
special drawings of the moon, and confined myself to carefully 
comparing my map with the actual surface, inserting where neces- 
sary the new objects which were detected, and rectifying where 
necessary the errors in the delineation of the surface. On some 
eighteen or nineteen nights I carefully went over 'the district 
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between Agrippa, Bhoeticus, Bode and Manillas^ a region wbicli 
has Hyginus in its very centre. On some of tliese occasions the 
sun was high, and then N would have been invisible. The only 
record that I possess of these observations is comprised in the 
alterations made on the draught maps I was comparing with the 
moon. Further information, it is true, might be obtained by 
wading through the enormous mass of notes, observations, and 
measures which I accumulated when engaged on my work on the 
moon, but this is hardly practicable. From the notes I have I 
find that this region when near the terminator was observed on 
the following days. The duration of the observation on each day 
is quite uncertain. 

1875, March 14. Terminator + 2° to + 1°. 

April 12. Terminator +8° to +6°, and next day termi- 
nator — 3° to —2°. 

May 12. Terminator +2° to +1°. 

July 10. Terminator + 1° to 0°. 

August 22. Terminator +14^ to +12°. Evening illu- 
mination. 

September 7. Terminator 0° to — 1°. 

October 20. Terminator +13° to +12°. Evening illu- 
mination. 

December 5. Terminator — 4° to — 5°. 

1876, February 2. Terminator — 2° to — 3°. 

During these observations I detected a number of very small 
craters and some small riUs and hills in the very neighbourhood 
of the new object N, so that it could not well have been over- 
looked if it had been then as conspicuous as now. 

During the latter part of 1876 and the whole of 1877 ^7 
observatory was dismantled, and as my whole time was taken up 
by other matters, no lunar observations were made. 

From the preceding list it appears that this portion of the 
moon was most carefully observed on no less than twenty oc- 
casions, when Hyginus N should have been visible as a great 
black crater-like object, so conspicuous as to have been almost 
the most distinct object in this region. Yet it was never seen, 
though many much more minute and less distinct objects were 
seen and even discovered. These twenty occasions do not include 
fourteen or fifteen occasions when I was engaged on my tint 
determinations, and searching this very locality for every dark 
spot which showed any marked variation in brightness. Yet if 
Hyginus N, with its great change in brightness, had then existed 
it is difficult to conceive that I could have overlooked it. The 
preceding list also contains nine occasions when this region was 



Hyginua N, lo*J 

closely examined, and when Hyginus N ought to have been dis- 
tinctly visible as a greyish black spot, yet it was never seen. It 
would be diflScult to find stronger negative evidence. They seem 
to me to be conclusive proof that between the years 1870 and 
1876 there did not exist in this region a great black crater- like 
object three miles in diameter, and one of the most conspicuous 
objects in the entire region, as Hyginus N is declared now to be. 
It remains to examine the observations which have been made 
since the discovery by Dr. Klein of the supposed new crater N. 
This I now proceed to do in some detail, as the importance of the 
subject well merits. 

1877, May 19. Terminator -f 4°to + 2°. Klein. Hyginus N 
appeared like a large black crater filled with shadow, 
but without a wall. The definition was not good, and 
only one of the small neighbouring craters could be 
seen, so that the new object must have been very con- 
spicuous to have been seen. 

1877, June 2. Terminator + ii°to + 9°. Schmidt. Dr. Klein 
seems to have at once written to Herr Julius F. Schmidt, 
the great Athenian selenographer and an old corre- 
spondent of his, for on this night Schmidt examined the 
moon under evening illumination and at once saw the 
crater. 

1877, June 18. Terminator — 1° to — 2°. Klein. The defi- 
nition was bad and the moon low and past the meridian. 
The small craters in the plain north-west of Hyginus 
were distinctly seen, and N appeared like a large black 
spot with a nebulous border. It seemed to contain a 
darker nucleus. 

1877, June 19. Terminator — 14° to — 15°. Klein. Hyginus 
N could not be detected although the smaller craters to 
the north-west of Hyginus were still visible. In the 
place of the crater was a large dull grey spot. 

1877, July 19. Terminator — 20° (about). Schmidt. Accord- 
ing to Klein, the new crater was seen for the second 
time by Schmidt on this night, but he does not say in 
what form. I think that there is probably some error 
in the date, and that the 1 7th is intended. 

A long interval of bad weather seems to have prevented any 
observation between July and November. Neither Schmidt nor 
Klein obtained a chance of seeing the moon under proper illumi- 
nation, nor can I learn of any observations having been made in 
England during this period. 



2o8 A bicentenary. 

1877, November 13. Terminator — 7° to — 8°. Klem. The 
air was tolerably steady, and Hyginos N was seen at 
the first glance as a large spot with an iU-defined 
border, and about three mSes in diameter. 

1877, November 1 4. Terminator — 20° to — 21°. Klein. Not 
a trace of N could be detected though definition was 
very good. 

1 877, December 1 3. Terminator — 1 2° to — 1 3°. Klein. The 

lunar surface was exceptionally clear and distinct, but 
all that could be seen in the place of Hyginus N was a 
round indistinct spot^ scarcely distinguishable from the 
surrounding surface. 

1878, February 9. Terminator + 1° to — i. Schmidt. Hy- 

ginus N very distinct. 

This was the last observation which was made previous to 
Klein publishing an account of his observations. They show 
that when the terminator lies between + 5 and o longitude, that 
is, when the sun has an altitude of from 3° to 8^ above the 
horizon of the plain north-west of Hyginus, then Hyginus N 
appears like a very conspicuous black spot, far more distinct than 
the surrounding craterlets. As the terminator advances from o^ 
to — 10° longitude, or the solar altitude increases from 8° to 17°, 
the spot rapidly decreases in darkness until it appears like an 
indistinct blackish-grey spot, which in turn completely disappears 
when the terminator has advanced to about — 20*^, or the solar 
altitude is about 26^. According to Klein, it remained invisible 
as long as the solar altitude exceeded 26°, a most important con- 
clusion, for, as already remarked, it proves that the crater cannot 
be visible on the Rutherfurd or Melbourne photographs, both of 
which are taken when the sun is still higher on tlds region. 

(To^ he continued,) 



A BI'CENTENARY. 
1679, Sept. 26. 



K centenaries are to be kept, it may be worth remembering 
that in a few weeks two hundred years will have elapsed since 
the occurrence of the catastrophe by which brave old Hevelius 
was nearly overwhelmed. Readers, who do not object to give 
some thoughts to such an old story and its lessons, will, probably, 
like best to read Hevelius' own account of the calamity and of 
the state of mind into which he was thrown thereby. The fol- 
lowing extracts are taken from the preface of his ''Annus 
Olimactericus,'* 1685. It may be premised, that in the summer 
of 1679 Hevelius had several special causes for satisfaction. The 
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second part of his **Macliina Coelestis," the bulky folio con- 
taining the observations, which he had a<5cumulated with such 
great toil and trouble during so many years, had been printed off 
and the copies were ready for publication. Though the instru- 
ments, with which these observations were made, had not the 
advantage of being provided with telescopes, and Hevelius per- 
sisted in the use of plain sights, he managed by great dexterity 
to measure the distances of stars with surprising accuracy, and 
he had now Halley as a witness to state the facts. Young Halley 
had come from London by sea to Dantzick on May 26, had been 
Hevelius' guest for nearly two months, had witnessed and taken 
part in the observations, and was now able to report to the Eoyal 
Society the results of his personal experience. Hevelius was 
well pleased with the visit. 

" quanto felicior ineunte Anno 1679 ac etiam per 

plurimos subsequentes Menses fuerim, tanto profecto 

infehcior etiam extiti circa ejusdem Anni exitum : adeo ut pene 
omnem spem omnino abjecissem, vel quicquam amplius in Bebus 
Astronomicis tentandis, nedum peragendis, sive ea, quae jam 
parata, Divino auxilio, habebam, uUa aliqua via, sub Astroso- 
phorum oculis, me posse subjicere. 

"Nam, cum die. 2 6 Septembris st. n. ejusdem dicti anni, 
immane et atrocissimum illud infortunium, ex proposito et 
summa malitia bipedum nequissimi cujusdam hominis, et quidem 
mei famuli mihi acciderit, ut nefandis ignibus (id quod privato 
cuidam sicuti mihi, ea ratione, quantum sciam, haud unquam 
forte obtigit) aedes meas numero septem, cum omnibus meis in 
iis existentibus rebus, nummis, auro, argento, omnique prorsus 
supellecbile, T3rpographiis, magna parte Bibliothecse, omnibusque 
Operibus, ab Anno 1647 ^^ Annum 1679 sumptibus meis editis, 
cum pretiosissima mea Urania, Specula, cunctisque Organis, tam 
Astronomicis, quam Opticis, in Machinae meae Goelestis Parte 
Priori descriptis ac delineatis, alia quam plurima pretiosa, ut modo 
taceam, penitus perdiderim ; atque ita unius, aut alterius horulee 
spatio, omnibus fere meis substantiis, et facultatibus exutus opanio 
fuerim, facile, mi Lector, colligere datur, quomodo talis insperatus, 
subitaneus, horrendus ac tristissimus casus, aliquem etiam longo 
animosiorem prosternere, circulosque ejus omnimodo conturbare 
valeat. Sic ut mirum haud fuisset, me, ex immani ista con- 
stematione, ac subsecutis curis, sollicitudinibus et afflictionibus, 
imprimis dum mihi in memoriam revocarem, quaenam possederim, 
quaenam perdiderim, quorum plurima nunquam reparare, ac 
recuperare valerem, in illo ipso momento ad operas omnes inca- 
pacem prorsus redditum fuisse^ imo ipsam vitam derepeute cum 
morte commutasse* 
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*^ Bed DEO Omnipotenti, cujas Gratia et Misericordia est infi- 
nita^ nnice referendum Habeo, quod me in isto ineffabili infortunio 
adhuc vivum, sanum, inprimis mihi corporis animique, in con- 
turbatissimo illo meo statu, ubi omnia funditus diruta, atque in 
cineres omnino redacta jacebant, nee non ab omnibus maximis, 
atque innumeris illis aeneis Organis, ac pretiosissimis Telescopiis 
vix unum et alterum frustulum reliquum esset, benigniasime 
conservayerit " 

On Sept. 26, at noon, Heyelius had observed the azimuth and 
zenith distance of the sun '' incomparabili illo magno Quadrante 
Azimuthali Orichaldco/' He had then left the town for his 
country-house in the neighbourhood. The destruction of his 
seven houses with almost all the property they contained took 
place while he was absent. The shock to him was almost over- 
powering, as his words sufficiently testify. He was then already 
in his 69th year. When he regained his composure, he bravely 
struggled with his many difficulties, succeeded in building another 
observatoiy, and furnishing it with the necessary instruments, 
and resumed his observations. But the blow had been too great, 
and he recovered from it only partially. He died seven years 
after the catastrophe. 

A. M, 

THE LICK observatory: 



Mr. S. W. Bumham writes from Chicago, on the 28th July, to 
say that he expects to start in the course of a few days on an 
Expedition to Galifomia, to report on the relative merits of the 
various stations proposed for the Lick Observatory. He takes 
with him a six-inch Alvan-Glark, with driving clock and other 
necessary attachments, and expects to be absent some two or 
three months. 

AEVIUWS. 



Obituary Notices of Astronomers^ Fellows, and Associates of the Royal Astro- 
nomical Society, Written chiefly for the Annual Report of the 
Council. By Edwin Dunkin, F.K.8., F.R.A.S., of the Royal Obser- 
vatory, Greenwich, Honorary Secretary of the Royal Astronomical 
Society, 187 1 — 1877. Williams and Norgate, London, pp. 257. 
Price OS. 6d. 
Biography in the present day is overdone, and it is therefore pleasant 
to read such a nice little volume as Mr. Dunkin has given us, with its 
pleasing and judicious notices of twenty-four astronomers. We wish we 
had a cyclopcedia of such well-written sketches. It is one of the benefits 
conferred by the Royal Astronomical Society that its fellows and asso- 
ciates of any note have such memorials when they pass away ; even though 
some of them may have been only slightly connected with astronomv. 
It is possible, however, to deserve well of tne science, even in a humUe 
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way. Nineteen of these biographical sketches were contributed to the 
Council's Reports from 1872 to 1878. Much more space is of course giren 
to the notices of men such as Delaunay, the Herschels, Le Verrier, and 
the Rev. Robert Main. The memoirs of the Herschels are almost new, 
and that of Le Verrier is considerably enlarged from what appeared in 
the Observatory for October, 1877. 

British Rainfall, 1878. On the Distribution of Rain over the British Isles 
during the year 1878, as obseryed at about 2,000 stations in Great 
Britain and Ireland, with a description of all known forms of self- 
recording rain gauges. Compiled by G. J. Symons, F.R.S., 
Secretary of the Meteorological Society, &c., &c. London, Edward ^ 
Stanford, Charing Cross, pp. 168. 5s. 
Here is Mr. Symons's elaborate annual volume again. The yery 
laborious work of himself and his two assistants is something out of the 
common. May he be long spared and encouraged to go on with it He 
observes that the volunteer observers of this country keep up a system 
of rainfall registration which has no equal in the world. Besides the 
lisual matter, this volume has a paper, with illustrations, on self-recording 
rain gauges. We learn that in the severe thunderstorm in London of 
June 23rd, in 58 minutes there fell 3*28-inches of rain ; in 10 minutes, 
i-inch, and a maximum rate was attained of a tenth of an inch in 30 
seconds, which is equivalent to 12 inches per hour. This was recorded 
at Camden Sauare with Pastorelli's storm rain gauge. The extremes of 
rainfall in 1878 were, at the Stye, in Cumbenand, 149 04-in., and at 
Keadby, in Lincolnshire, i7*35-in. The obituary list for the year con- 
tains the names of fifty observers, involving, besides other serious losses, 
that of £25 off the subscription list. It is superfluous for us to recom- 
mend to readers of all descriptions this excellent work. 

Annual Report of the Director of Harvard College Observatory, Presented 
to the Visiting Committee November 14, 1878. By Professor Edward 
C. Pickering. Cambridge : Press of John Wilson and Son. 1879. 
Photometric, meridian-circle, and other observations continue to be 
zealously prosecuted in this observatory, the efficiency of which, we 
rejoice to find, is likely to be increased by the efforts of the Visiting 
Committee in starting a subscription. Professor Pickering at the close 
of his report says — ** Both telescopes have been in constant use, the dis- 
tribution of standard time has been extended, and much progress has 
been made in the reduction of past observations ; but the present income 
of the observatory will not permit this rate of work to be maintained. An 
increase of J,ooo dollars a year for five years has been solicited, and if 
obtained wiU, during that time, more than double the scientific results of 
the observatory, whose endowment, grounds, buildings, instruments, and 
library required a sum of more than 300,000 dols. But little remains to 
be promised in order to secure the whole. If this can be done, rapid pro- 
gress can be made in the publication of the accumulated mass of past ob- 
servations, which are in danger of destruction by fire so long as they 
remain unprinted ; and an activity can be maintained throughout the 
institution commensurate with its reputation at home and abroad." 

The Testimony of the Stars to the Truths Revealed in the Bible. Abridged 
from the late Miss Frances Rolleston's ^'Mazzaroth ; or, the Constel- 
lations." By Caroline Dent Bivingtons, London, 1879. Pp. 39. 
Many have been interested in Miss Rolleston*s original work ; and this 
concise epitome seems well adapted to bring the subject before a larger 
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circle of readers. We learn from the pre&ce that some such abridgment 
was contemplated by the author, who however did not like to make it. 
This little work has our best wishes, and its editor our best thanks. 



Report of the Kew Committee for the year ending October 31, 1877. pp. 18. 
The report alludes with heartfelt regret to the decease of Mr. J. P. 
Gassiot, one of the most active members of the Committee since 185 1, 
who had devoted much time to the Eew Observatory, besides endowing it 
with a laree sum. After notices of magnetic and meteorological work, 
under the head of PhotoheliographtWe learn that the re-examination of the 
measurements of the Eew sun-pictures has been carried on by Mr. Whipple, 
but the enormous number of spots in the maximum year, 1870, has caused 
the past year's progress to be rather slow. On several days more than 
150 spots have nad their positions determined. These operations have 
been conducted at the expense of Mr. De La Rue. Eye-observations of 
the sun have been daily made, when possible, by Mr. Harrison, after the 
method of H. Schwabe, in order to maintain the continuity of the Kew 
record of sun-spots. Many instruments have been verified and tested. 
General Sir E. Sabine, E.C.B., is Chairman of the Committee, and Mr. 
De La Rue, Vice-chairman. The staff employed at Kew are Mr. G. M. 
Whipple, B.Sc., Superintendent, J. W. Baker, first assistant, and nine 
other gentlemen. After the financial statement, the appendices contain 
tables of magnetic and meteorological observations. Kew is the central 
observatory of the Meteorological Office. At the request of the Editor 
of the Times, a copy of the traces of the self-recording instruments on a 
reduced scale, together with an epitome of the general features of the 
weather, is now prepared. This is published every week in that journal, 
the cost to the observatory being defrayed by the proprietors. It is 
gratifying to find that this valuable and important observatory continues 
in vigorous operation. 

Report of the New Jersey State Commission appointed to devise a plan for the 
encouragement of manufactures of ornamental and textile fabrics. 1878. 
pp. 90. Trenton, N.J. 
Though not properly finding a place in the columns of an astronomical 
serial, we must yet devote a few lines in praise of this able document. It 
reviews the technical schools and colleges on the Continent and in this 
country, and condenses a great amount of valuable and interesting infor- 
mation. The Commissioners, Messrs. Samuel C. Brown, Thos. N. Dale, 
and Robert H. Thurston (Secretary), appear to have admirably fulfilled 
their duties. We transcribe the following : " Despite the non-utilitarian 
idea of so many among the early Greek philosophers, the great Alex- 
andrian Museum, founded three centuries before Christ, was made, so far 
as it was possible in those early days, a technical school, and the princi- 
ples of science there taught were, for centuries, of direct value in the 
encouragement of the growth of all the then known industries. Ptolemy 
and other astronomers taught seamen the motions of those stars upon 
which they relied for guidance. Archimedes and other engineers of that 
time were at the same time philosophers and mathematicians, and every 
art, whether of war or peace, had its representative practitioners among 
the attendants at that great seat of learning. The Roman and, Saracen 
universities and schools, of still later times, were not wholly ' gymnastic * 
and non-utilitarian in character, and the arts often received new develop- 
ments and were frequently given a new impetus by those discoveries of 
the philosophers and schoolmen which were promulgated by the investi- 
gators themselves, or by their disciples," — p. 26. We then come to the 
Marquis of Worcester and Descartes, and to the times following. 
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OORRESPONDENOE. 



N.B. — We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOR OF THE ASTRONOMICAL REGISTER. 



PERSONAL REMINISCENCES OF A LABOURER IN 

SELENOGRAPHY. 



It is more than twenty years since I first turned a telescope of 
less than 3 -inches aperture on the moon, and was much interested 
with the appearances presented by the broken surface of our satel- 
lite, but I had something more in view than the mere gratification 
arising from the contemplation of the varied aspects of such por- 
tions of the disk that were coming into sunlight, and those on 
which the sun had been shining for many hours, and even terres- 
trial days. An old proverb says, " If a thing is worth doing at 
all, it is worth doing well," and in accordance with it I determined 
to turn to some account, if possible, my moon-gazing. Among 
the multiplicity of interesting objects presented to my attention 
it was difficult to fix my choice, and consequently I abandoned 
myseK to study such as might of themselves attract my notice. 
One of these was the more or less regularly formed Mare Crisium, 
the surface of which especially interested me. About this time 
the charming and useful little book of the Rev. T. W. Webb, 
" Celestial Objects for Common Telescopes," had just been given 
to the astronomical public, and I adopted, as my vade mecumy the 
excellent index map with which it is illustrated. It was on the 
surface of the Mare Crisium that I noticed a spot that was not on 
the map, as well as on the Mare then known as Picard, Picard 
A and B were easily recognised, but the spot seen by me, which 
was quite as distinct and rather larger than Picard, had certainly 
not been included amongst the objects recorded, nor was it to be 
found on the much larger map of Beer and Mjidler, Here, then, 
was some good work in prospect. The spot was certainly, as seen 
at that time, very different from a crater, it was more like a cloudy 
a whitish cloud. It was accordingly kept steadilj' in view, and it 
was only by a careful record of its appearances from time to time 
that it became invested in after years with sufficient interest to 
attract the attention of other observers. It is now known as 
** the white spot west of Picard" A history of this spot, com- 
piled from notices of its appearances, both printed and in manu- 
script, would throw some light on the much agitated question, 
'* Axe changes taking place on the moon's surface ? " 
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AnotHer reminiscence of the writer of this article is that of the 
celebrated case of the crater Linne, The facts were so fully sub- 
mitted to astronomers about twelve years ago, that it is unnecessary 
to refer to them here, and I believe that a somewhat extensive 
change in the size and character of the crater previous to October, 
1866, is still questioned; suffice it to say that although ^'a hue 
and cry " was on foot which extended over Europe, the question 
still awaits settlement, and it would be well if selenographers of 
the present day were to attack this subject as de novo, carefully 
describing the appearances presented by the object, measuring at 
stated intervals the size of the orifice, and examining the features 
which Linne possesses now, with the view of ascertainiDg if they 
accord with those recorded in 1866 and 1867. Although much 
has been effected of late years, Linne, appears to have been for- 
gotten. 

Perhaps the reminiscence that the writer cherishes most is that 
calling to mind the examination of the floor of Plato. The 
observations of its spots and streaks^ the determination of their 
variations of visibility, and the attempt to ascertain the circum- 
stances affecting the frequency of visibility of each, have been so 
fully detailed in the years 18 71 and 1872, that a series of obser- 
vations of the same kind, executed with the same care, discussed 
in the same manner, or in any other that future observers may 
decide upon, could not fail of throwing some light on the question 
suggested in the course of the observations 1869 — 1871. It is 
the repetition of observations and their examination at intervals 
of several years that contribute greatly to the advancement of our 
knowledge, for it is hardly likely that an object such as the floor 
of Plato should remain in exactly the same state during a period 
of eight or ten years. 

The establishment of a Selenographical Club in the autumn of 
1877, which merged into, or was rather succeeded by, the Seleno- 
graphical Society, was a subject for congratulation to those who 
desired to see the study of the moon's surface taken up with spirit 
and energy. Its success has been equal to the anticipations of its 
promoters, and although the objects of study are taken up at 
present somewhat discursively, yet as time advances, and the 
number of its members increases, it is not unlikely that several of 
the larger formations, as Copernicus, Kepler, Aristarchus, Eudoxus, 
Aristoteles, Archimedes, and many others, will be selected for 
special "study. The foundation of this mode of proceeding is 
already laid, and the prospect of an extensive harvest is cheering 
to those observers who have recently entered on their labours. 

But I must draw these reminiscences to a close, the night is 
approaching, and the labourer must go to his rest^ and leave the 
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further prosecution of the study of selenography to other and 
abler hands, and when he quits the field he desires to bequeath 
to. his successors the results of his labours, many of which have 
been printed, but the greater part are still in manuscript. He 
looks forward with confidence that — when night shall overshadow 
him with its inevitable darkness, so far as this world is concerned 
— the knowledge of the configuration and condition of the moons 
surface will proceed with an accelerated impetus, and the two 
cognate branches of research, Selenography and Selenology^ will 
take their positions among the numerous subjects of human Imow- 
ledge. 

A SELENOGEAPHIOAL LABOUEEE. 



OCCULTATION OF ANTARES. 



Sir, — ^Tho occultation of Antares on July 28th was well seen 
here with the 18 -inch reflector. The disappearance at the dark 
limb of the rnooh was absolutely instantaneous. The reappear- 
ance was interesting from the singular way in which the star 
seemed gradually to disengage itself from the irradiation of the 
bright lunb. There being a good deal of disturbance at so low 
an altitude, the effect was much the same as if an insect were 
struggling out of a spider's web, the time occupied being as much 
as five seconds. 

The instant of reappearance was marked by a break in the con- 
tinuity of the bright limb, the star actually becoming visible 
within the limb, and a very singular and excessive disturbance 
went on for five seconds, until the star was free, when it settled 
down into the ordinary scintillations of the star and the undula- 
lations of the moon's limb. 

Stretton Eectory, Hereford : Faithfully yours, 

August 7, 1879. HENEY OOOPEE KEY. 

THE INNER SATELLITES OF SATURN. 



Major and minor semi-axes of the apparent orbits of the satellites, 
expressed in semi-diameters of Saturn's equator. 

Mimas. Encel. Tethys. Dione. Rhea. 
M^jor 

Minor 



In these orbits the satellites moye in the direction of decreasing posi- 
tion angles. 

Approximate Greenwich times of some of the conjunctions of the 
satellites with the centre of the ball and the ends of the ring : j^ 

"inf.** inferior conjunction with centre of ball, north. 

** sup." superior „ „ „ „ . south, 
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403 


4*99 


6*40 


8-93 


Sept 2 


0-54 


069 


0-85 


I '09 


153 


1, 12 


•52 


•67 


•S3 


106 


1-48 


11 22 


•50 


•65 


•80 


103 


1*43 


Oct 2 


0-49 


0*62 


077 


0-99 


1-38 



^i6 



8(xtum. 



nf. Satellite ia coi^. with following 



ft 



n 



sp. 

1879. Gr. M. Time, 
h. 

Sept. I 



7 
8 



10 



II 



12 



13 
IS 



16 



IO-2 

I4'6 

194 

6-2 

133 
4-2 

4-8 
11*9 

i6'4 

iO'6 

131 

9'2 
ICXI 

21*9 

22*6 

7*9 
12*1 

12*4 

11-4 

13-7 

14*5 
156 

127 

13*2 
10.9 
11-8 
15*0 

9*2 
io'4 
14*0 

9*0 
151 

15-3 
17*1 

180 

8*8 

13*8 

13-9 

153 

12*4 
I2'6 
lO'I 
II'O 
11*2 
117 

i6*i 
i6*6 

183 
91 

9-6 



Rhea 

Tethys 

Dione 

Tethye 

Tethys 

Dione 

Tethys 

Tethys 

Shea 

Tethys 

Dione 

Tethvs 

Encel 

Dione 

Rhea 

Tethys 

Mimas 

Encel 

Encel 

Encel 

Mimas 

Dione 

Encel 

Mimas 

Rhea 

Mimas 

Encel 

Dione 

Mimas 

Encel 

Mimas 

Mimas 

Tethys 

Rhea 

Dione 

Encel 

Mimas 

Tethys 

Encel 

Mimas 

Tethys 

Encel 

Mimas 

Tethys 

Dione 

Mimas 

Encel 

Tethys 

Encel 

Mimas 



preceding 
following 
preceding 



inf. n. 
np. 
inf. n. 

1- 

sup. 8. 

nf. 
np. 

snp, s. 
sf. 

inf. n. 
np. 
sf. 
sup. s. 
inf. n. 
sf. 
sfl 
sp. 
np. 
nf. 
nf. 
sup. s. 
sf. 
nf. 

inf. n. 
nf. 
sp. 

sup. s. 
nf. 
np. 
nf. 
np. 
nf. 

sup. 8. 

inf. n. 
sp. 
np. 
sp. 
sf. 
np. 
nf. 
nf. 
np. 
sp, 

inf. n. 
sp. 
np. 
s£ 
sf. 
np. 






at 

sp. 
inf. n. 

nf. 

s£ 
sup. s. 

s£ 



edge of ring, north, moving towafda 

the ball. 

„ away from 
south „ „ 

,„ „ towards 

1879. Gr. M. Time. 

h* 

Sept 16 9*9 Tethys n£ 

14*8 Mimas sp. 

17*0 Tethys np. 

19*0 Encel nf. 

20*5 Dione sup. s. 

17 8*5 Tethys sp. 
11*4 Encel sp. 
13*4 Mimas sp. 
ic6 Tethys sf. 
18*0 Encel sf. 

18 7*2 Tethys nf. 

18 10*4 Encel np. 
12*0 Mimas sp, 
I4'3 Tethys np. 
IS'I Mimas^ 

19 10*6 Mimas 
11*6 Rhea 
127 Encel 
1 2*9 Tethys 
14*2 Dione 
167 Mimas 
11*6 Tethys np. 
117 Encel s£ 
15*4 Mimas sf. 
10*2 Tethys sf. 
14*0 Encel sp. 
14*0 Mimas sf. 
177 Rhea sup. s. 

22 7*8 Dione sup. s. 
8*9 Tethys np. 

12*6 Mimas 

13-0 Encel 

17*8 Mimas 

23 7*5 Tethys 
11*2 Mimas 
13*3 Encel 
16*4 Mimas nf. 
16*6 Dione inf. n. 

24 7*8 Encel 
9*8 Mimas 

14.3 Encel 

15*0 Mimas 

25 13*6 Mimas nf. 
167 . Encel sp. 
197 Mimas np. 
2o*3 Tethys nf, 

26 9*1 Encel nf. 
10*3 Dione inf. n. 
12*2 Mimas nf. 
15*7 Eucel np. 



20 



21 



sf. 
np. 
nf. 

sf. 

sf. 
nf. 



sp. 
sf. 
sf. 
nf. 
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1879. Qr. 31 Time. 

h. 

Sept. 26. 1 8*4 Mimas np. 

19-0 Tethys sp. 

27 81 Encel sf. 
10*8 Mimas nf. 
17*0 Mimas np. 
17-6 Tethys nf. 

, i8'0 Encel nf. 

19*1 Dione sup. s. 

28 9*4 Mimas nf. 
10*4 Encel sp. 
12*2 Bhea inf. n. 



1879. Or. M« Time. 

h. 

Sept 28. 15*6 Mimas np. 

1 6*3 Tethys sp. 

29 9*4 Encel np. 
14*9 Tethys nf« 

30 12*8 Dione sup. 
I3'5 Tethys sp. 
I5'4 Rhea sup. 
207 Tethys sf. 

Oct. I 12*2 Tethys nf. 

19*3 Tethys np. 



s. 



The predicted times of the conjunctions of Mimas are considerably 
uncertain. It would be worth while spending time and trouble, in 
obsenring some of these conjunctions. A. M. 

THE PLANETS FOR SEFTEMBER. 



At Tbansit oyer thb Meridian of Greenwich. 













Meridian 


Flaxifits. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercury... 


1st 


9 47 39 


N.ii 26 


8''-9 


23 2*8 




9th 


10 6 49 


N.12 71 


7"-o 


22 50*4 




17th 


10 51 54 


N. 9 3 


S"? 


23 39 




25th 


II 45 16 


N. 3 34 


S"'! 


23 257 


Vonus ... 


ISt 


12 20 41 


S. 9 25i 


52"-3 


I 393 




9th 


12 15 37 


S. 10 14 


53''-2 


I 2*8 




17th 


12 2 38 


S. 9 37 


57:;6 


18*4 




25th 


" 43 34 


S. 7 18 


59-1 


23 240 


Mars 


ISt 


3 17 34 


N.15 46 


is^-a 


16 337 




9th 


3 29 14 


N.16 36 


if-e 


16 139 




17th 


3 3828 


N.17 17 


if'-e 


15 517 




25th 


3 44 46 


N.I7 49 


i8''-8 


15 265 


Jupiter ... 


ISt 


22 39 4 


S. 10 2\ 


46''-4 


II 560 


s 


9th 


22 35 9 


S. 10 26 


46"-2 


II 20'6 




17th 


22 31 26 


S. 10 48 


45''-9 


10 455 




25th 


22 28 6 


S. II 7 


45"-4 


10 107 


Saturn ... 


ISt 


58 23 


N. 3 20J 


I7'''5 


14 14-9 




9th 


56 38 


N. 3 8 


i7''-6 


13 417 




17th 


54 39 


N. 2 54 


i7''-8 


13 8-3 




25th 


52 28 


N.13 39} 


i7''-8 


12 347 


Neptune ... 


14th 


2 39 51 


• •• 


155 




26 th 


2 39 


N.13 35 


• • t 


1417 



Mercury rises about an hour before the sun on the 1st, the interval 
increasing to an hour and three-quarters in the middle of the month, the 
interval then decreasing. 

Venus is too near the sun to be well observed. 

Mars rises three hours before midnight at the beginning of the month, 
the interval increasing. He can be observed throughout the night. 

Jupiter rises before sunset and can be seen throughout the night at 
the beginning of the month. At the end of the month he sets nearly 
three hours before sunrise. 

Saturn rises about an hour after sunset at the beginning of the month, 
the interval decreasing. 
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ASTRONOMICAL OCCURRENCES FOR SEETEMBER,1879. 



DATE. 


Principal Oocorrenoes. 


Jupiter'B Satellites. 


Passa^^e. 


Mon 


I 

2 

3 


h. m. 

10 3 

11 17 
12 

1033 
II 39 

11 16 

12 19 

1045 
14 

15 28 

16 29 

8 4 

16 48 
1735 


Oocultation of 101 Pis- 

cium (6) 
Reappearance of ditto 




h. m. s. 


h. m.. 
Altair. 

9 24 


Tues 


Sidereal Time at Mean 
Noon loh. 45m. 3*348. 






858-4 


Wed 


Conjunction of Moon 
and Saturn 8° 2 «;' S. 

Sun's Meridian Passage 
om. 40-46^. before 
Mean Noon 






854-5 


Thur 


4 
5 

6 

7 
8 


Occuitation of 36 Tauri 
Reappearance of ditto 


I8t Oc. R. 


IS 7 


8 So« 


Fri 


Occuitation of k Tauri 
Keappearanoe of ditto 


1st Tr. I. 
1st Sh. I. 
2nd Tr. I. 
2nd Sh. I. 
Ist Tr. E. 
1st Sh. E. 


12 19 
12 27 
1336 
1353 
1438 
1446 


846-6 


Sat 


Near approach of 132 
Tauri (5i) -^ 

Conjunction of Moon 
and Mars 6* 55' S. 


1st Oc. D. 
1st Ec. R. 


934 
12 27 


842-7 


Sun 


Occuitation of B.A.C. 

2238 (6) 
Reappearance of ditto 


2nd Oc. D. 
1st Tr. E. 
1st Sh. E. 
Srd Tri. I. 
2nd Ec R. 
Srd Sh. I. 
Srd Tr. E. 
S)-d Sh. E. 


8 2 

9 4 

II 
11 12 55 

"51 
1436 

1525 
6 29 12 


838-8 


Mon 


C Moon's Last Quarter 


1st Ec. R. 


8 34-8 


Tues 


9 
10 

11 
12 

13 

1 

14 








830-9 


Wed 








8 26-9 


Thur 


Occuitation of B.A.O. 
„ 3529 (6) 
Reappearance of ditto 






823-0 


Fri 




1st Tr I. 
Ist Sh. I. 
2nd Tr. I. 


14 3 

14 22 

15 53 


8 19*1 


Sat 


16 




*th Tr. L 
1st Oc. D. 
«th Sh. I. 
1st Ec. R. 
4th Tr. E. 


10 18 

11 18 

1323 „ 
135538 
14 28 


8 15-2 


Sun 


Conjunction of Moon 
and Mercury 5* 14' N. 


1st Tr. 1. 
1st Sh. I. 
2nd Oc. D. 
1st Tr. E. 
1st Sh. E. 
1st Ec. R. 
Srd Tr. I. 


8 29 

851 

10 15 

1047 

11 10 

13 48 10 

14 22 


8 II-2 
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DATE. 


frlneipal Ooourrenoef . 


Jupiter's Satellites. 


KfTHdlail 
Passage. 


Mon 


15 

16 
17 
18 
19 

20 

21 
22 

23 

24 

25 
26 
27 

28 
29 

30 

T. 
1 


h. m. 
1756 

II 


• New Moon 
[lluminated portion of 

disc of Venus ==0*026 
[lluminated portion of 

disc of Mars a=o*886 


iBt Eo. R. 


i« mt 8* 

8242s 


h. m« 
Altair. 

8 7-3 


Tues 


Conjunction of Moon 
and Venus 4° f N. 


2nd Tr. E. 

2nd Sh. E. 


V4 


8 3*4 


Wed 


Satum^s Ring : 
Major axi8=:44"*24 
Minor axi8= 7''*24 






7S9'4 


Thur 


746 
8 24 


Sidereal Time at Mean 
Noon iih. 48m. 8*203. 


Srd Ec. R. 


9 14 12 


7SS-5 


Fri 


Sun*s Meridian Passage 
6m. io*26b. before. 
Mean Noon 






7SI-6 


Sat 


Occultation of B.A.C. 

6369 (6) 
Reappearance of ditto 


Ist Oc. D. 


13 3 


7 47-6 


Sun 




IstTr. I. 
1st Sh. I. 
2nd Oc. D. 
Ist Tr. E. 
1st Sh. K 


10 13 
10 40 
12 30 

12 32 

13 4 


7 437 


Mon 


9 '9 
14 

7 12 

827 


> Moon's First Quarter 


1st Oc. D. 
1st Ec. R 


729 
10 19 43 


7 39-8 


Tues 


Inferior conjunction of 
Venus and Sun 


1st Tr. E. 
2nd Tr. I. 
1st Sh. E. 
2nd Sh. I. 
2nd Tr. E. 
2nd Sh. E. 


658 
7 19 

10 II 

11 21 


7 35-8 


Wed 


Occultation of Aquarii 
Reappearance of ditto 




7 31-9 


Thur 




Srd Oc. D. 
Srd Ec. R. 


7 IS 

13 IS 30 


7279 


Fri 


II 






724*0 


Sat 


Conjunction of Moon 
and Jupiter 5* i6' S. 


Ist Oc. D. 


1448 


7 20*1 


Sun 




1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
2nd Oc. D. 
1st Sh. E. 


11 57 

12 40 
14 16 

1447 
14 59 


7 i6'2 


Mon 


21 17 


Full Moon 


1st Oc. D. 
1st Ec. R. 


9 IS , 
12 15 8 


7 12-2 


Tues 


10 I 

11 13 

" 43 
IS 


Near approach of 47 

Arietis (6) 
Ocoultation of t ArietiE 

(4i) 
Reappearance of ditto 
Conjunction of Moon 

and Saturn 8" 22' S. 


1st Sh. I. 

«th Sh. T. 
, 1st Tr. E. 
^ 1st Sh. E. 

2iid Tr. I. 

2nd Sh. I. 

«th Sh. E. 

2nd Tr. E. 


7 9 
740 
S44 

9 2^ 

9 39 

11 7 

12 I 
12 31 


7 8-3 


oc 
Wed 




IstEc R 


644 : 


3 7 4-4 
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LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

SEPTEMBER, 1S79. 

By W. R. Bibt, F.B.A.S., P.S.S. 

In order to assist observers in determining, at least approximately, if 
there be any periodicity in the varying appearances of such objects as the 
"white spot on the Mare Crisiutn, west of IHcardf or the northern streak 
from Prochs^ we shall transcribe from our observation book a few pas- 
sages recording on certain dates their appearances and alignment On 
April I, 1873, between yh. and yh. 50m., G.M.T., with terminator grazing 
the eastern edges of Atlas and Guttenberg, Picard A (Peirce) and Picard 
B (Peirce B) were recorded as verv distinct and conspicuous with shadows 
widiin, also B. and M.*s craters a and F, with the smaller crater (just 
discernible in this glass of 275-inch aperture, power 100, and with this 
atmosphere in which there is much yellowish mist) on the S.W. of it. 
These craters were surrounded with the usucU darkish brown tint, especially 
Picard and A (Peirce) ; it extended some distance from and around them. 
The above were the only craters I was able to see. I could not obtain a 
trace of the white clou(iy patch west of Picard. About W.S.W. of Picard, 
just beyond the dark tint, is a very faint surface, rather, but very slightly, 
brighter than the general surface of the Mare, this faint object aligns 
thus : Picard, N. edge ; N. edge of Webb^s ancient ring ; the central part 
of Proclus. The eye could only be kept steadily upon it with the utmost 
attention. 

1873, April 2, 6.45 to 7.3s, G.M.T. White spot W. of Picard aligns as 
follows— central part : N. edge of Picard ; N. edge of Proclus. It is more 
decided^to-night, but still very faint. The line passes over the crater / of 
Schroter, which is very distinct. This crater is situated on the extremity 
of the ridge which partly encloses Webb's ancient ring, the area of which 
is quite perceptible by its tint The part of the white spot seen last night 
was rather more northerly than the central part seen to-night The west 
edge of the white spot is almost two diameters (shortest) of Picard from 
its west edge. Rays from Proclus. The north ray passes between A 
(Peirce) and B (Peirce B), the middle ray passes over the mountain north- 
west of the crater /, the south ray scarcely traceable — its probable direc- 
tion is over /, towards the N. edge of Gartner and Daniell, and western 
edge of Theophilus, the ridge from Beaumont to Theophilus very distinct 

1873, April 3, 7.0 to 8.0 G.M.T. White spot W. of Picard, the northern 
part aligns with the northern edges of Picard and Proclus. The spot is 
still very faint, but brighter than last night There is a faint spot about 
half the size north of it. The distance of the white spot from Picard 
about the same as last night The middle and northern of the streaks 
from Proclus are more decided than last night, and rather more northerly 
in direction, the northern streak just includes the crater B (Peirce A), 
and the middle streak is a little, but very slightly, north of the mountain 
N.W. of the crater / of Schroter. The southern streak is directed towards 
Picard ; it is much fainter than either of the others, about half the in- 
tensity of light. Terminator through Aristoteles (ring just complete, but 
headed) and Eudoxus, through the MareSerenitatiSfSk little eastof BesseL 
The difference of altitude of the east and west borders of Bessel is very 
apparent, the western being the highest. The terminator passes west of 
Menelaus, and some little distance east of Delambre. 

The above recorded phenomena, the morning terminator advancing from 
the eastern edges of Atlas and Guttenberg to the coming into sunlight of 
Eudoxus and Aristoteles, and the terminator crossing the Ma7'e SerenitatiSf 
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will indicate the appearances that are likely to be presented both by the 
white spots and streaks from Proclus, between these epochs, or rather 
between these positions of the terminator. On the above three days of 
observation the day elapsed of the Julian period would be respectively, 
1873, April I, 2 and 3, 2405250, 51 and 52, see table in Nautical Abnanac^ 
1879, p. 494. From this table the days elapsed for any subsequent ob- 
servation may readily be found, and consequently the days between the 
observations of 1873 and those of later dates easily determined. 

For facilitating the comparison and discussion of observations, the day 
elapsed of the Jmian period for the following days in September are ap- 
pended — 

Septembers. 2407601 18. 240761 1 28. 2407621 

Water Lane, Stratford, E.: 
August 4, i879» 



JUPITER, 

Angle of Latitude of 

1879. position of Earth | Sun Eqnat. 

oh. Gr. 2('s axis, above %*s equator, diameter. 

o o o « 

Sept 7 336-01 +1*43 +i'2i 49*02 

17 336-20 1-39 1-25 48-58 

27 33637 +1*33 +1*30 47*^2 
The assumed First Meridian passes the middle of the illuminated disk at 
ihe following times : 

1879. C^. M. T. 

h. m. h. m« 

Sept. I 10 35*6 Sept. 12 4 34.7 Sept. 22 

20 30-4 14 30-1 

2 6 25-7 13 o 25-5 

16 21-1 10 200 23 

3 2 16-iS 20 16-2 

12 1 1-5 14 6 1 1-6 24 

22 7-2 16 7-0 
482-6 15 2 2-4 25 

17 58-0 II 57*8 

5 3 53*3 21 552 

13 487 16 7 486 26 

23 44*1 17 44'0 

6 9 39*4 17 3 39*3 27 
19 34*8 13 347 

7 5 30'2 23 30- 1 
15 25-5 18 9 255 28 

8 I 20-9 19 20'9 

11 163 19 5 16-3 29 

21 11-7 15 11-7 
9770 20 I 7-1 

17 2*4 II 2-5 30 

10 2 57*8 20 57*9 

12 532 21 6 53*3 Oct. I 

22 48-6 16 49*7 

11 8 439 

18 39*3 A. M. 
Assumed daily rate of rotation 870'6o*'. 
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VARIABLE STARS, .SEPTEMBER, 1879. 
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HTGINUS N.— (Continued). 



By E. Nbison. 



When the news of Dr. Klein's disoovery reached England 
every endeavoar was made to obtain observations of the supposed 
new crater. The day to observe it was April 9th, and this 
evening was anxiously expected. Near London the day was dull, 
but towards evening the clouds broke a little, and a high wind 
sprang up. It seemed not improbable that the night would be 
fine. I had an engagement in town for that evening, but feeling 
the importance of obtaining an observation of the supposed new 
crater, 1 held myself in readiness to leave London and run down 
to a friend's observatory, as I knew my host would excuse me 
under the circumstances. As the afternoon wore on, the day 
became worse, the wind became squally, and the clouds thickened. 
At six o'clock it was evident that it was hopeless to expect obser- 
vations on this evening, so I gave up all idea of being able to 
decide for myself whether this supposed new crater did or did not 
exist. The next day I went down to the Eoyal Astronomical 
Society, anxious to obtain news, for the broken nature of the clouds 
on the previous evening had led me to hope that others might 
have been more fortunate than myself. I learnt, however, that 
all over the neighbourhood of London the weather had been 
equally bad, dense clouds, squalls of wind, and rain. Our only 
hope of obtaining observations lay in the more distant districts^ 
and I knew I should hear from these by the next morning. 

VOL. XVII. 
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On the 1 1 til I Heard that all over England the weather had 
been bad, and not a single observer had obtained a view of the 
moon. This was very disappointing, for it seemed certain that 
we should have to wait until next month before obtaining the 
required observation. The next month I little suspected what 
was in store for us, when I was thinking it was only a question 
of waiting fdr l^e next lunation, though, kiowing the great 
importance of the subject, even that delay seemed momentous. 
The evening of April ii, though cloudy, was at intervals suffi- 
ciently fine to enable Mr. A. A. Common to obtain a view of the 
moon, with his fine i8-inoh reflector. Examining the region 
near Hyginus he saw a dark spot to the north-west of the crater 
Hyginus. At the time it was thought that this was really Klein's 
object, but it is now known that it was not Hyginus N, but a larger 
dark spot further to the west. In fact, on this evening the sun 
was so high in this region that N must have been invisible. 

Later, a letter was received from Mr. L W. Ward, of Belfast, the 
well-known double-star observer. In this letter he announced that, 
on the evening of April 9th, he had succeeded in obtaining a short 
view of the moon, between a break in the clouds. To the north-west 
of Hyginus he saw a black, crater-like object in the place assigned 
to Klein's crater, in Mr. Sadler's letter to the English Mechanic. 
This was an important confirmation of Klein's observation, and 
«eemed to sh6w that a dark, crater-like object did exist in this 
region. Still later in the month a communication was received 
from Dr. Klein, announcing that he had succeeded in obtaining an 
observation of the new crater on April 9th, it having been fine 
for nearly the whole evening. In fact it appears to have been 
only in England that the weather was so uniformly bad. Had it 
been possible for the officials of the Selenographical Society to 
have as generally warned the continental astronomers as they had 
the home observers, it is probable that some important observa- 
tions might have been obtained on this night. Unfortunately 
this was not possible. 

The observations of Dr. Klein and Mr. Ward may be 
sommarised as follows : — 

April 9th, 1S78. Terminator + 2^. Ward. Hyginus N visible 
as a distinct black crater^ with a soft edge, said about 
two-thirds the diameter of Hyginus, Siat is, three 
miles. 

Terminator + 3^ to + 1°. Klein. The 
supposed new crater appeared like a black depression, 
with a shallow tongue-shaped projection^ It was larger 
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than HygiDUs 5, but smaller than fly^ginoB a. It was 
therefore about three miles in diameter. 

These observations constituted a complete confirmation of the 
original observation of Dr. Klein's, and obviously placed the 
qnestion of the new crater on an entirely different footing. Up 
to this period it had seemed not improbable that there had been 
some error in the original observation of May 19th, and that 
future observations would fail to confirm Dr. Klein's idea as to the 
actual size and conspicuousness of the dark, crater-like spot seen 
by him. This explanation was no longer valid. The editors of 
the Stlf'nographical Journal decided, therefore, to publish a rough 
outline tnap of this region, showing the place of Klein's crater. 
This was accordingly done. Unfortunately on this map Hyginus N 
is placed too far to the west, in accordance with an imperfect 
tracing sent over to England by Dr. Klein. This error in the 
position was partially the cause of the confusion which shortly arose 
as to the place of the new crater. In continuing to record the 
observations of the supposed new crater, all doubtful observations 
will be omitted, as it is useless to consider observations about 
whose nature there is any uncertainty. Thus I leave out a number 
of early observations, including a series by Mr. Backhouse, but it 
is now known that they do not relate to Hyginus N, but to other 
spots. All these must be omitted. 

May 9th was the next opportunity for observing this region of 
the moon under the proper illumination for seeing Hyginus N. 
Determined to do my best to ensure, as far as possible, a good 
chance of obtaining an observation of the region, I accepted an 
invitation, kindly given me by Mr. Campbell, to observe the moon 
with the fine 6^-inch Alvan Clark of the Arkley Observatory. 
Situated on the southern slope of the ridge extending from 
Bamet to Bushey, the observatory is well placed for lunar obser- 
vation, especially when the lunar altitude is low, and the mpoa 
is lying near the south-west horizon. Mr. Sadler made arranget- 
ments to observe at Clapham, and Mr. Common to observe at 
Ealing. 

May 9th duly came, and opened with a cloudy morning. I left 
London in the afternoon, and on my way down cast many an 
anxious glance at the sky ; it did not seem promising, but 
it improved gradually as London was left behind, the sun came 
out, and I began to he sanguine of obtaining a fine evening. This 
was not to be. In the evening clouds gradually came over the 
entire sky. The moon shone feebly through them, and Mr. 
Campbell and myself anxiously endeavoured to peer through 
th«m at the region near Hyginus. There seemed to be an ellip- 
tical dark gprey marking in the place assigned by Dr. Klein to his 
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enter, but it was impossible to feel sure of its identity on acooont 
of the veil of white clouds. These clouds gradually thickened, 
and the moon slowly yanished behind them. For a second time 
I was disappointed. 

I was in hopes that others might have been more successful, 
and that the weather might have been clear enough to the south 
of us to enable either Mr. Common or Mr. Sadler to have secured 
observations. It turned out, however, that they had been far 
less successful, and had not been able even to see the moon. 
Mr. Backhouse appears to have obtained an observation of the 
moon, but, misled by the erroneous place assigned to N, looked 
for it too far west. On the loth of May, Mr. Sadler observed a 
dark spot in this region, and on May i ith a dark spot was seen 
by Mr. Knott, at Guckfield, and by myself at Ealing. This spot 
was not really the crater, but one lying farther west. 

In Germany, Dr. Klein obtained a further view of the Moon on 
May 9th^ but the definition was bad. In the place of Hyginus N 
he saw a dull, grey spot. On the next day the crater was visible 
as an indistinct greyish marking. 

Baffled again by the weather there was no alternative but to 
await the next lunation, when, on June 7 th, another opportunity 
would be had of observing this region. On June 7th, however, 
it poured with rain, and no one succeeded in obtaining a view of 
the moon. Not only was the weather bad in England, but it was 
cloudy throughout Europe. It was, however, only the beginning 
of a series of disappointments. July 6th, the next opportunity 
of observing this region under proper illumination, duly arrived, 
but though the morning was fine, towards the afternoon it clouded 
over, and no observations could be obtained. On July 20th the 
first good opportunity presented itself for an observation of this 
region under evening illumination. It was cloudy throughout, 
though the preceding evening had been fine. The August 
lunation arrived, only for clouds to effectually baffle all observation 
at the morning illumination. There remained the day when this 
region could be seen under evening illumination. This would be 
August 19th ; August i8th was cloudy in England, but was fine 
in the south of France, where the moon was observed by 
M. Gaudibert with an 8^-inch reflector. The occasion was not 
favourable, for the sun was still high above the horizon, and the 
definition was not good, so that M. Gaudibert was compelled to 
employ a low power. He did not observe any trace of 
Hyginas N. 

On August 1 9th, through the kindness of Mr. Campbell, I had 
again the opportunity of observing the moon with the 6^-inch 
Alvan Clark of the Arkley Observatory. My calculations had 
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shown me that the terminator woold be very dose to Hjginus by 
the time of moon-rise, and would be rapidly advancing, so that 
unless the moon were observed closely after it rose it was not 
nnlikely that this portion of the lunar surface would be already 
buried in the shades of night. It was, in fact, a real race between 
the moon rising above the eastern horizon, and the dark shadows 
falling on this portion of the lunar surface. Which would win I 
could not be sure, for it all depended on the condition of the 
atmosphere. If the air were clear and steady, the moon could be 
observed from half-an-hour after moon-rise, if unsteady and hazy, 
not for fully an hour later. The race was so close that one hour 
was everything. It was, therefore, a great advantage to be able 
to avail myself of the Arkley Observatory, for it was extremely 
well placed for observing the moon immediately after its rising. 

The morning of the 19th August was bright and sunny, and 
the blue sky and round cumulous clouds gave every indication of 
a splendid evening. As the day wore on it looked still more 
promising, and on leaving London I had little doubt about the 
weather being all that I could desire ; it was just one of those 
magnificent afternoons which my experience had shown me gave 
splendid calm nights. The train had scarcely emerged from 
London, than right away to the north-west I saw a belt of low* 
lying clouds — suspicious clouds, very different from the rounded, 
cumulous masses that had been floating overhead in the early part 
of the afternoon. As we rapidly sped on towards the Hertford- 
shire hills the cloud belt grew thicker and more ominous, until, 
on leaving the train at my journey's end, the whole sky was 
overcast with a dense mass of grey rain clouds. It was a 
pleasant prospect^ not a ghost of a sign of blue sky anjrwhere. 
There was a mile-and-a-half to drive, and long before the dog- 
cart had performed half this distance the heavy rain-drops 
commenced to fall. My sanguine anticipations of observing the 
moon were turned into every probability of obtaining a drenching. 
Fortunately the rain held off until I reached my destination, and 
then it poured with tropical violence, with every appearance of 
lasting for hours. 

On sitting down to dinner I could hear the rain falling heavily 
on the terrace outside, gradually the soond faded away as the 
rain lost its tropical character, and settled into a steady, hope- 
less downpour. All hope had been given up of obtaining any 
glimpse of the moon for that night. My delight may be 
imagined when, shortly after ten o'clock, a message came in to 
say that it was a fine, starlight night. We went out, it was a 
magnificent night, the stars shining out with that steady lustre so 
common after a heavy rainfall, and not a doad was to be seen. It 
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was a glorions sarprise, and as we returned io tbe House 1117 hopes 
again ran kigh, of a night's observation which woold decide the 
momentoas qaestion whether Klein's orater was or was not a new 
formation. 

Shortly before eleven Mr. Oampbell and myself sallied out to 
the observatory, distant about two hundred yards from the house. 
Bight down the valley, over the trees of Trent Park, some three 
miles distant, was a glare of light ; it was the prelude to moon- 
rise. As we watched, the glare increased, and slowly the moon 
rose over the trees with scarcely a ripple, showing the wonderful 
steadiness of the air. My ^^hoice had been fortunate, steady air 
and a clear sky. it was all that could have been hoped for. We 
went into ths observatory and opened the shatter, and then for 
the first time I noticed some thin bands of filmy clouds lying low 
jown on the eastern horizon, just over the moon. As the moon 
rose these clouds seemed to broaden and thicken, it was the light 
of the moon revealing this hitherto unsuspected danger. 

When the telescope was turned on the moon, it was seen to 
have entered this cloud, which was thick enough to spoil the defi* 
nition by cutting oat the light so much wanted in observing a 
region so close to the terminator. I could dimly see the great 
rill, of Hyginus and the broad masses of shadow thrown by the 
lofty western ridges of the spiral mountain, the ''Schneckenberg" 
of Beer and Mndler. More could not be seen on account of the 
thin clouds. Nothing could be done until the moon, had risen 
above the thin belt of clouds which was marring everything in so 
unexpected a manner. 

Looking at intervals I saw the terminator gradually approaching 
Hyginus, and what was still more ominous, the shadows cast by 
the peaks of the spiral mountain were rapidly increasing in length. 
It was a race which would first ensue, would the moon succeed in 
rising clear above the seemingly narrow belt of clouds, or would 
the siiadows gain the mastery, and immerse the lunar plain in dark- 
ness. Minutes went by, minutes precious, for they could not be 
retraced. At last the moon neared the edge of clouds^ its upper 
limb rose clear ; intently watching, I saw through the telescope 
tiie moon slowly sail clear of the well defined upper edge of the 
doud beli; the crater ! where was it ? Too late! Too late ! The 
broad s^hadow of the high western arm of the Schneckenberg lay 
right over the plain, casting everything into shadow. The clouds 
had won, and our labour was lost. 

By intent gazing I could distinguish just on the border of the 
shadow, within the penumbra in fact, a dark elliptical spot. It 
may have been a crater or dark spot, but it was. too late to 
properly ascertain its fonn and naJbure, The night waa fine^ and 
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iis air comparatirely steady, so I made a aketch of the localityy 
bat that trifling belt of hazy cloads had effectually ruified our 
main purpose, and postponed until another year my obserration of 
this region. 

In England no other observer seems to have succeeded in 
obtaining a view of the moon on this evening. In France 
H. Gaudibert was more favoured, and obtained a view of the 
moon, but not until several hours after the epoch of our observa- 
tions, and when Hyginus N. must have long been immersed in 
the shades of night. 

With the August number of the Selenographical Society was 
issued an outline map of the region around Hyginus, and in this 
map the position of N was mucb more accurately placed, though 
a little too far north. Since its appearance the observations of 
N have been far more accordant than before. 

On September the 3rd the weather was again bad, but this was 
of less importance as it was not a favourable occasion for studying 
this region. September 17th was afar better opportunity, but 
the weather was cloudy in England, and my attempts to observe 
this region were again foiled. 

In France M. Gaudibert succeeded in obtaining an observation 
on September 17th. It may be given as follows : — 

September 17th. Terminator + 10°. Gaudibert. Air unsteady, 
power low. Kear the place of N< was & white hillock 
or low mounds No dark crater-like spot was visible. 

It would appear, however, from the drawing that it is not im- 
probable that there is an error in the date Df this drawing, and 
it should be dated September i6th. 

The next day for observing this region was October ^vd, but 
clouds again prevented any observation being obtained'in England. 
In Germany, Herr B6nffay, of Funfkirohen, was more fortunate, 
and obtained a view of this region with a 4-inch refractor, and 
power 200, on the «veninge of October 3rd and 4th. 

October 3rd. Terminator + 3 to + 1°. B6nffay. Hyginus N 
distinctly visible as a distinct crater nearly as large as 
Hyginus, only not quite so deep; it was quite as distinct 
as Hyginus. South of it was a smaller crater. 

October 4th. Terminator — 10° to -— 12°. B6nffay. Air un- 
steady. No trace of Hyginus N could be seen. 

It will be seen that these observations by Herr B6nffay completely 
confirm the description of Dr. Klein. 

On October i6th this mffon. was observed by Lord Lindsay at 
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Dan Eolit, and by M. Q-audibert in tbe south of France, but 
clouds prevented observations being made in England. The 
region was seen under evening illumination, the solar altitude 
being from about 14^ to ii°* Lord Lindsay did not observe the 
crater, bat it is not unlikely that he looked for it too near to 
Hyginas. M. Gaudibert drew the region, and close to the place 
of Hyginus N he shows a small crater-like hill united by a narrow 
anu with the spiral mountain. It is not impossible that this 
white spot was the crater-like hill to the north of N. Under 
this illumination the supposed new crater N ought to have been 
visible as an ill-defined greyish spot. But although M. Gaudibert 
did not show N, it is by no means certain that he did not see it, 
for there are a number of rounded dark surface markings in this 
region, none of which are shown by M. Gaudibert, though 
doubtlessly seen by him, and it is quite possible that N was sup- 
posed to be one of these, and so omitted from the drawing which 
does not profess to show these markings. 

On October 17th this region was agidn examined by Lord 
Lindsay and Dr. Oopeland at Dun Echt, and by Mr. I^ratt at 
Brighton, though clouds prevented other observers from seeing 
the moon. 

October 17th. Terminator + 9°. Pratt. A drawing was made 
showing the region north of Hyginus. The shadow of 
the western arm of the spiral mountain is shown as 
extending right up to the place of N, and a little south- 
west of the end of the shadow is drawn a hill, casting a 
long shadow. Mr. Pratt remarks that nothing was 
visible of the character of Elein*s new crater. 

October 1 7th. Terminator -|- 8° to + 6^. Lindsay and Gopeland. 
Six drawings, of which only the first shows the region 
containing N, on all the others it is lying outside the 
area sketched. Li this first drawing the shadows are 
filled in very imperfectly. The shadow of the western 
arm of the spiral mountain is shown as extending right 
up to the foot of the ridge forming the north-western 
border of the plain, and, therefore, extending right over 
the place of N. It must, therefore, have been invisible 
at this time, which accounts for Lord Lindsay not 
seeing it. At the epoch of this drawing a mountain 
1,000 feet in height, like the western arm of the 
Schneckenberg would cast a shadow over ten miles in 
length. 

Lord Lindsay's failure to see N is theief ore accounted for ; it 
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remains to consider the reason why Mr. Pratt did not sacoeed in 
recognising Elein's crater. Hyginus N lies abont five miles dis- 
taiit from the crest of the western arm of the Schneckenberg, 
which is a mountain arm not quite i^ooo feet above the plain at 
its western foot. At the time of Mr. Pratt's drawing, this 
mountain arm must have cast a shadow about three-and-a-half 
or four miles long, so that this shadow should just have reached 
the nearest edge of N, which would have its eastern portion over- 
shadowed by the penumbra of the shadow of the Schneckenberg, 
Now, turning to Mj*. Pratt's drawing, what do we find ? A shadow 
between six and seven miles long, with its extremity just of the 
shape and in the very position of Klein's crater, which would 
then be a black pit filled with shadow and perfectly indis- 
tinguishable from the shadow of the mountain arm. If Mr. 
Pratt's delineation of these shadows is trustworthy, the whole of 
the shadow shown could not have been due to the spiral mountain, 
for it would make its height fully 2,000 feet, which is far too 
great. It seems, to me, most probable, therefore, that what Mr. 
Pratt took for the extremity of the shadow of the western branch 
of the Schneckenberg was reaUy Klein's crater filled with black 
shadow. On the other hand, if what Mr. Pratt draws was really 
the shadow of the mountain, then Klein's crater must have lay 
beneath it, for it covers its place. 

The next opportunity for observing this region was November 
2nd, though it was an unfavourable one, for the sun was fully 
10° above the horizon of the crater, so that it would only be 
visible as a dark spot. Thin hazy clouds again baffled all attempt 
near London to see this region. It was seen, however, by Mr. 
Band Gapron, of Guildford, Mr. J. Baxendell, of Birkdale, and by 
Oaptain Noble, of Maresfield. Captain Noble's sketch does not 
show the region containing Klein's crater, so it can be dismissed 
at once. - 

November 2nd. Terminator — 3°. Band Capron. Hyginus N 
seen ''as a moderate sized, very slightly oval, cup-like 
cavity, of greyish-black tone, with an indistinct lighter 
margin or rim. The cup was more deeply shaded on 
the side towards the sun, whilst the rim or margin was 
lighted up on the other side. No focussing would give 
detail ; and this nebulous object was in great contrast 
with the surrounding objects." 

November 2nd. Terminator — 3^ BaxendelL Hyginus N 
appeared as a round and very dark spot, and was slightly 
less black than the shadow in Triesnecker. Its diameter 
was estimAted aa two-thirds that of Hyginus a. In 
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moments of good definition a narrow line of ligbt was. 
seen on its eastern border. Klein's tongne-shaped 
depression towards the south was also seen. Half an. 
hoar later the spot did not look near so dark. 

It will be seen that Mr. Band Oapron*s observation completely 
confirms those of Dr. Klein, and practically so does that of 
Mr. Bazendell, though this shows some slight discordances. 

NoTember 3rd. Terminator — 1 2°. Baxendell. The new crater 
still appeared like a dark spot, but not nearly so dark 
as on the previous evening. 

November 4. Terminator — 25^. Baxendell. The new crater 
appeared like an irregular ill-defined spot» slightly 
brighter than the surrounding district. 

To me it appears very doubtful whether this last observation 
really refers to Klein's crater at all ; my own observations seem to 
me to be convincing that Klein^s crater disappears completely 
under high illumination and that it is really the white spot t on 
the south border which was taken by Mr. Baxendell for N. This 
white spot fully answers to the description. 

The two next occasions on which this region could be observed 
under proper illumination were December ist and December 15 th, 
both days proved cloudy, however, and nothing could be seen of 
the moon. I will here insert, however, three other observations 
which I shall have to refer to. 

December 4th. Terminator — 32°. Band Oapron. Air unsteady. 
'^ In the place of Klein's crater was a dull spot, darker 
than the surrounding region, fairly well defined, but 
apparently flatter and less cup shaped, and more even 
in bend than in 1878, November 2. Its margin was ' 
sharper and better defined than on that date, and the side 
most lighted up was distinctly ragged and broken up. 
The most curious feature was that the whole object 
was apparently considerably larger than on November 2, 
extending closer to Hyginus on the one side and to the 
bright range on the other." 

December 4. Terminator — 34°. BaxendelL Klein's crater 
presented the same appearance as on November 4th. 

Now, from the preceding observation of Mr, Band Oapron, it 
appesurs certain that Klein's crater was not really visible on 
this day. For there is now no doubt that the object seen by 
Mr. BiBind Oapron was not N, but the dark surface marking lying 
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on the west edge of N. Not only does Mr. Band Gapron's 
sketck and desoription render this certain, but his later observa-^ 
tions completely conErm it. It coald not, therefore, have been 
N which was seen by Mr. Baxendell, bat it must hav^ been the 
white spot already referred to, which lies on the north of N, and 
on the south-east of Mr. Gapron's spot. It is now rendered 
certain from the observations of Schmidt, Elein, and others, 
besides my own, that N is completely invisible undei; a high sun, 
conforming in this respect with all the other analogous forma^^ 
tions on the moon, and on the south-west quadrant any number 
of similar formations can be found. 

December 5. Terminator — 49°. Baxendell. Klein's new crater 
is now a moderately bright spot. 

This observation is in agreement with the conclusions already 
arrived at, that Mr. Baxendell was not observing N, but the hill t 
to the south of it. 

This concludes the observations made in the year 1878, there 
remain te be considered the observation of the early part of this 
year, during which period great light was thrown on the true 
natuire of this object. The preceding observation will show the 
remarkable fatality which attended all the attempts by the more 
experienced lunar observers te observe this part of the moon. 
Having devoted especial attention te this part of the moon for 
five or six years, and having most carefully studied its details and 
all the changes in appearance it undergoes with the chan^ng 
illumination, I do not think I exaggerate in saying that it was 
most important that I should be able to make observations of 
this supposed new crater, yet the bad weather most effectually 
prevented this for the whole year, and so threw the entire 
question mto confusion. 

{To he continued.) 



OBSERVATION OF THE OCGULTATION OF 

ANTARES, July 28, 1879. 



By M. G. Flammabion. 



(Translated for the Astronomical Register,) 

The state of the sky was more favourable for the observation 
of this phenomenon than one would have . expected, considering 
the persistency of bad weather which has prevailed f oa: nearly a 
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year. The atmosphere was of a rare transparency and remarkable 
calm. I observed the occultation with especial view of the 
duplicity of the star. Antares (mag. i, 7) presents an orange 
colour more intense than a Herculis, and its companion, of the 
7th mag. a tint of emerald green approaching blue. The com- 
panion precedes, and when the pair reached the dark limb of the 
moon, the small star first instantaneously disappeared, then the 
other equally instantaneously. The moon was in its tenth day ; 
its dark limb was quite invisible, and the immersion always sur- 
prises one, although one's whole attention is expressly fixed on it. 
The dark limb where the immersion took place was not far distant 
from the meridian illumined by the rising sun, and the silvered 
peaks of the lunar mountains well set off the vividness of the 
flaming brightness of Antares. It was a contrast between silver 
and the flame of a wax-light. The triple boundary wall of Coper- 
nicus was admirably defined. The circle of Mayer was first on 
the terminator, and the effect of the oblique illumination caused 
that circle to appear plainly set on the very crest of a chain of 
mountains extending from one part and the other, and over- 
hanging to the east an immense plain still, at 8h. 30m., in the 
darkness of night, whose very uneven surface had its principal 
heights illumined at the moment of immersion, ph. 48m. The 
emersion, (loh. 26m.) took place at the illumined limb at the sea 
of Humboldt. The green companion came out first, immediately 
followed by Antares ; a fugitive moment, yet sufficient to show 
that the colour of the small star is not an effect of contrast due 
to the orange star, but in fact a real and certain colour. Neither 
when the lunar limb covered or quitted the double star was there 
manifested any sign of absorption or atmospheric refraction. It 
was precisely on the occasion of a similar occultation that the 
companion of Antares was discovered by Burg in 18 19. Then, 
as now, it preceded the large star. Its relative movement is 
insensible after 60 years. Here are all the observations that I 
have been able to bring together : — 







Angles. 


Distances. 


Observers. 


I8I9 





270 ± 


n. m« 


B. 


1846 




270 ± 


2-52 


Mt. 


1848 




273'2 


3-46 


Da. 


1848 




2 73»o 


3'" 


Mt. 


1848 




273>3 


3-60 


Bo. 


1849 




276,2 


3-69 ' 


Mc. 


1855 




274,6 


n. m. 


Po. 


1856 


••• 


273,5 


3* 


Ja, 



1856 ... 273,5 


3'o 


i857 


^7S^^ 


3*4 


1857 


270,0 


3-5 


1858 


275,8 


3.30 


1861 


271,9 


n. m. 


1864 


275,7 


367 


1864 


275,8 


3*37 


1865 


.. 270,4 


2-99 


1866 


272,9 


2*92 


1873 ... 268,7 


3-46 


1874 


268,4 


3'29 


1875 


274,0 


3'22 


1876 ... 271,5 


325 


1877 


273,6 


2*86 
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Angles. Distances. Obsenren. 

Se. 

Ja. 

Sm. 

Wr. 

Po. 

Da. 

Da. 

De. 

Se. 

Wb. 

GL 

Sp. 

Ha. 

St. 

The divergency of the results arises from the difficulty of mea- 
surement. The clean separation is very difficult by reason of the 
rays of Antares, and the pair is more an atmospherical than an 
optical test. The value of the observations depends chiefly on 
the state of the atmosphere ; last Monday the conditions were ex- 
ceptional. Although the two components remain fixed, this 
system is a physical one, since the proper motion of Antares, 
B.A. — 0,006s. and P.D. +0^^,034, notwithstanding its slowness, 
beginning from the sure observations of 1848, would have brought 
the position at present to 290° and 3''* 5 5, but the components 
remain fixed at 272° ±2° and 3 ",2 ±o",3. The trials which I 
have made with several refractors and refiectors on the separation 
of this star, give a result in favour of the refractors. 

The neighbouring star <r, of the 4th mag., is also double, 
though not indicated as such either in the catalogues in general, 
or in the Connaissance des Temps, Its companion, of the 9th mag., 
precedes exactly, like that of Antares, but at a greater distance. 
It is better seen by averting the eye than fixing it. The two stars 
are bluish. Here are all the measurements of this couple : 

Angles. Distances. Obserrers. 



1783 


270,5 


21,67 


H. 


1822 


271,2 


20,60 


So. 


1831 


2714 


20,3 


8m 


1834 


274,3 


'S,o 


H,. 


1838 


271,6 


20,5 


Sm. 


1846 


272,2 


20,56 


Ja. 
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Angles. Distances. Observers* 

O M 

1847 ... 271,1 22,54 ^^ 

1855 ... 96,0 20,37 Se. 

187^ ... 272,0 18,0 Cr. 

For the last measurement I am indebted to M. Oruls, astro- 
nomer of the observatory of Bio Janeiro, who on the faith of the 
measurement of P. Secchi, thought that this pair should be 
added to my catalogue of double stars in motion. The com- 
parison of all the observations shows that the pair has remained 
fixed, after nearly a century, at 271° ±1°, and 20" +2*. The 
angle of Secchi is difficult to explain; an error of 180^ would 
give 276^. The proper motion of c, E.A. — 0.003s. and P.D. 
— o''.oi« is not sufficiently well determined to enable us to con- 
clude anything on the nature of the system. 

Aug. 4, 1879. 



CORRESPONDENCE. 



N.B. — ^We do not hold onrselyes answerable for any opinions expressed 

by our correspondents. 

To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 



TO THE EDITOR OP THE ASTBONOMIOAL EEGISTEE. 



THE RED CLOUD ON JUPITER. 



Our attention, having been called to this beautiful cloud bjr 
Mr. Birmingham's notice in Nature, August 21st, the g^inch 
equatorial of this observatory was turned upon it on the 31st of 
last month, at about 11.30 p.m. The features seen on the4ii^ 
of Jupiter may be thus described : — 

1. The most striking feature was, of course, the fine ruddy 
equatorial zone. This ruddy zone was composed of two broad 
bands with space between partly coloured and partly white, or 
bright yellow. Owing to bad definition the exact nature of the 
markings between the two bounding bands could not be well seen. 
The well-known looped, or festoon-like forms were, however, at 
once recognised. The lower (N.) equatorial band was the broadest 
and darkest on the disk. 

2. The next feature which caught the eye was the beautiful 
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<^pti«al datid already ttnentioiied. This lay a little to the Boaih 
of the upper (S.) equatorial band. It was of the same colour 
as 4^e gveat central zone, but peiiiaps not quite eo deep. 

3. 'The other bands were not conspicuous, and, as Mr. Bir- 
mingham remarks, there are none of a well-defined character near 
the 3. pole. Between the lower (N.) equatorial band and the N. 
pole two narrow bands were easily seen. 

A few rough measures were made as follows : 

The red cloud — ^length, 14" ; greatest breadth, 3" ; distance 
of lower edge from the southern equatorial band about 2", 
Width of coloured zone about 8". 

Small detached spots were also seen just in advance of the red 
jcloud flAd a little to the south. 

JOSEPH GLEDHHJ;!. 

3Sx. Eldward Grossley's Observatory, 
Bermerside, Halifax: Sept. 3, 1879. 



MARS. 

Dear Sir, — I desire to interest the readers of the Register in 
the coming opposition of this planet, and to point out a way by 
which observations may be utilized. A new map of Mars is to be 
found in Vol. XLIV. of the Memoirs of the Boyal Astronomical 
Society, just published: if those who are interested in Mars would 
take this map and carefully and critically compare its details with 
those of the planet, the existence of permanent markings would 
receive valuable confirmation, and attention would be keenly 
directed to those parts which are less definite in thqir forms. 

The parts of the surface where exact observation would be 
most valuable are : 

The coast line of the De La Bue Ocean, between Burton Bay 
and Ohristie Bay. This line lies nearly on the equator, extend- 
ing from long, o^ to 60°, and is variously represented in many 
drawings. 

A careful search should be made for Lake Schiaparelli, lat. 
16° S., long. 67°. It may possibly be again seen as a small spot 
8^>arate from the De La Bue Ocean. If so, its time of passing 
the meridian of Mars should be noted, as this occurred at 14*20 
G.M.T«, on Sept. i, 1877. The form of coast line between 
Gruithuizen Bay, and the Kaiser Sea, lat. 10° S., long 260° to 280°, 
requires close attention, as the drawings of the writer made 
during the opposition, 1873, seem to indicate a bay at about 
long. 270^, which did not appear in the series made at Madeira, 
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The shape of the Main Sea on the equatoTy long. 270^, reqnirai 
confiimation. 

Is there a lake separated from the Kaiser Sea extending N. W. 
from Banks* Cape, just south of the equator, and between 300^ 
and 310° longitndef Hirt Island, lat. 20^ S., long. 295°, may 
again be visible. Oonfirmation yalnable, as it was only seen by a 
few daring the last opposition. 

It would be advisable to scrutinize the whole of the markings 
near the equator, and special search should be made for the dark 
canals of Professor Schiaparelli, which are represented by him as 
ramifying through the great equatorial continents. 

Any observations sent to my address would be most welcome, 
and should any workers be without a copy of the map, or desire 
an extra copy for use in the observatory, it will be a pleasure to 
forward it. 

NATHL. E. GBEEN. 
39, Circus Boad, St. John's Wood, London. 



SOLAR HALOS AND MOCK SUNS. 



At 9.15 a.m. on the 13th September, the phenomena described 
below were seen at this place. They were first observed at 
8.45 a.m. ; were at their brightest about 9.15, and could still be 
partly seen at 10 o'clock. The upper stratum of cloud was a 
thin sheet of dull white cloud; detached dark clouds passed 
slowly below in the S.W. current. 

The sun was in the S.E., and his altitude was about 40^. The 
principal halo was the ordinary one, which may often be seen 
seversJ times a week. At the point where the vertical passing 
through the sun intersected the upper part of this halo a bright 
arc was seen having its centre somewhere above the point of 
contact. From the same point there were two brightly-coloured 
arcs curving downwards to the right and to the left outside the 
principal halo and extending downwards until they intersected 
the horizontal diameter of that halo produced to right and left 
about 1 5^. Above this system and near the zenith were two other 
brightly-coloured arcs, each about 20^ in length, and having their 
centres on opposite sides of their point of contact. All the above 
were coloured, the red being inside. The light was brightest 
and the colours most vivid in the upper part of the principal halo 
where the three arcs intersected it. 

Again : at the extremities of the horizontal diameter of the 
principal (and only complete coloured halo) were mock suns. 

But, perhaps, the most beautiful sight was the grand white 
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circle parallel to the horizon and passing through the sun, and 
the two mock suns just mentioned. This circle was distinctly 
seen from the western mock sun all round by the N. acd E. up 
to the mock sun on the eastern side of the principal halo. On it 
were two other mock suns, one in the S.W.W. and the other in 
the N. This circle could not be seen vnthin the primary halo. 

At one p.m. a portion of the principal halo could still be seen, 
but an hour later the whole sky became overcast with doud, and 
at 3.30 p.m. rain began to fall. 

JOSEPH GLEDHTTiTi, FJft.A.S. 

Hr. E. Orossley's Observatory, 
Bermerside, Halifax, 



LIST OF SUN SPOTS IN THE OLDEN TIME. 



The clear state of the sun's disk that has prevailed for some 
time, may have turned the attention of many to the subject of 
sun spots as much as the abundance of these phenomena that 
prevailed about the maximum epoch of 1870. As to the recovery 
of the sun's activity being delayed, it will be seen that if we rely 
on Wolfs tabular list of maxima and minima, a period of as much 
as sixteen years has sometimes elapsed between such maxima. It 
would be interesting if Wolf's periods could be carried back, even 
roughly, previous to the invention of the telescope. No difficulty 
is experienced in noticing a solar spot of i' in diameter, or even 
somewhat less, with the naked eye, when the sun is dimmed by 
fog, or by the mist of the horizon. But such instances of sun 
spots being recorded and handed down to posterity are unfortu- 
nately very rare indeed. From classical writers we get no 
help on the subject. Mediaeval chronicles, such as the Saxon 
Chronicle and Ghronicon Scotorum, which notice many eclipses, 
give no information about solar spots. If we attempt to tabulate 
the few recorded instances of sun spots in ancient days, we are 
compelled to look (i) to the Chinese records ; (2) to the occasions 
of the sun being darkened for a time ; (3) to the voyages of the 
early navigators. As to the Chinese accounts, the late Mr. Wil- 
liams' paper, which will be found in Vol. XXXIII. Monthly 
Notices, gives 45 for a period of nine centuries. He states that 
he had found in the " history of the Ming dynasty, many obser- 
vations of the solar spots, the latest being dated Nov. 29, 1638." 
Query, Is any translation of these to be found ? In the paper of 
Mr. Hosie» on this subject, which will be found in Nature^ June 5, 
1879, several Chinese sun-spot observations are given, some of 
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wliioh are not included in Mr. Wilfiams' paper, and a few men- 
tioned by the latter are omitted. 

Bnt the ideas about the purity of the sun prerailing among 
the ancients would cause veiy little attention in scrutinising his 
face, even if our forefathers had been inclined for such obserra- 
tion. As to the 17 instances of the srm beiiig obscured that are 
mentioned by Humboldt, the majority clearly refer to some 
peculiar meteorological state of the atmosphere, and a few are so 
coincident with the time and place where a laige edipse is knowti 
to have happened, that there can be but Httle doubt what sort of 
phenomenon is really referred to, the long dnration of dartaaeffl 
being merely an exaggerated account heard of \^ the chronicler. 
Tabular list of sun spots before the inyention of the telescope : 
4.th century. Omitting the cases of ^ black shadows," men- 
tioned by Mr. Hosie (may they refer to the gloom produced by a 
large solar eclipse?) it seems we have no distinct mention of a 
solar spot until a date corresponding to 301, Oct. 20. Twenty- 
two other instances of sun spots seen in China, ooour in this cen- 
tury, in the papers referred to. The dates are, in the years 301, 

30*> 3071 32^1 3*2> 342, 344, 34S» 354, 355* 359, S^o, 361, 

369* 370, 372, 373, 374, 388, 389* 395* 39^, 4oo. 
5^ century, Only in 499, when the sun's disk must have been 

in a very active state. Three :fine groups noticed, in the words of 

the Chinese, ** size of peaches." 

6th eerUury. The Chinese accounts 8up|4y us with four eases 
in this coituiy : a.d. 501, 502^ when two spo^ are noted, 577^ 
580. 

yth century. None recorded. Perhaps the study of astronomy 
may hare declined and revived at times in China, from intemfd 
troubles or the like cause. 

Sth century. No Chinese observation, but there a]^>ears to be 
a European one in Aj>. 7/8 taken for a transit <^ Mercury. . This 
must be the first recorded instance <^ a sun spot seen out ii China. 
Tycho Brahe alludes to it in the Historia Celestis, and states that 
Lycosthenes mentions instances of the like being seoi ui the years 
80S and 1278. We may as well quote the words of the original, 
''A.D. 778, Mercurii stella visa est in medio sole, velnt macula 
nigra. Polyd. Vergilius lib. 3 de Prodig. Lycosthenes in pro- 
digiis dicit id factum esse 6 calend. Apr. Idem Lycosthenes 
dicit quod idem aocideret anno 808 et 1278." 

^th century. Five sun spots in Chinese annals, in 807, 826, 
832, 837, 841, 874. But we have three instances apparently out 
of China, what must have been a fine group being seen in 807, 
taken by some for a transit of Mercury, Uke the spot in 778. 
A.D. 808 is the date <tf another of tiie spots mentioned by 
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Lycoethenes. In 840 the phenomenon aeenu to have been 
several times witnessed daring the summer months. 

10th' century, a.d. 974 (from the Chinese). 

nth century. In 1087, ^^7^9 1079. ^ loyS abd twice in 
1079 a spot seems to have been noticed for several days. There 
seems also a European observation in 1096. Humboldt referring 
to it says, " 1096. On the 3rd of May, solar spots were seen with 
the naked eye: signum in sole apparuit v. non-Marcii feria 
secunda incipientis quadragesimss.*^ 

12th century. In this century we have the spot of the Spanish 
ICoor, Averroes, in 1161. Chinese notices are comparatively 
numerous. They occur in the years — 

1 104 1 129 twice 1 145 

1105 U31 ii6o 
1112 1136 1185 
1118 1137 1186 
1120 1158 twice 1193 
1123 1139 izoo 

So thsEt from 11 18 to 11 39 inclusive, it wiU be seen there was 
only a period of six years when there was not a spot of sufficient 
size to attract naked eye attention. The minimum time must 
have lasted a very short while. 

13^^ century, Chinese observations in 1201, 1202, 1204, 1205, 
1238, 1276; one European one in 1278, being that referred to 
as mentioned by Lycosthenes. 

I ^h century. In 1370 several seen. Chinese records appear 
not to be translated after this. 

i^ih century. Although nearer our own days^ I hove as yet 
come across no record of a solar spot in this century. 

16th century. The spot of December, 1590, recorded by 
Hakluyt. 

lyth century. Just before the introduction of the telescope 
there is another instance recorded in the Hakluyt vols., which I 
have not seen quoted in any astronomical work. In voyage of 
Henry Hudson, by S. M. Asher, we have the following : '^ Hudson 
says, ' Then we observed the sunne having a slake and found our 
heigth to bee 70 deg. 3o.min.*" A note says, "A spot." The 
word slake as a substantive seems to be a north-country word^ 
meaning, according to Brocket, an accumulation of mud or slime, 
from slijck, coenum^ lutom. The date of this spot seems to be 
March 21, 1609. 

AbbenhaU Bectory, SAMUEL J. JOHNSON* 

Gloucester: Sept. i8. 



THE PULKOWA TELESCOPE. 



We hear from tlie New York Times^ Alvan Clark and Sons, 
of Oambridgeport, have received from the Bussian Government 
the order for the object-glass of the new telescope for the Polkowa 
Observatory. The contract provides for a lens with a diameter 
30-in., to be finished in i8 months after the glass disks are 
received ; but two years are allowed for procuring these, so that 
it may be 3^ years before the glass is completed. The price is 
to be 32,000 dollars. The metal- work and mounting, which is 
to be done in Europe, will probably cost about as much more. 
The new instrument is to be considerably more powerful than any 
now existing, the Washington telescope and its sister, the M'Gor- 
mick glass, being each 26^-in. in diameter. The Vienna telescope, 
now in process of construction by Grubb, of Dublin, but, if 
reports are correct, likely to be delayed in its completion by diffi- 
culties of construction greater than the contractors had expected, 
is to be of 28-in. aperture. The Newhall telescope in England, 
of 2 5 -in. aperture, is the only other instrument at all comparable 
with these. The Bussian astronomer would have been glad to 
obtain a considerably larger one than that finally contracted for, 
but the opticians would not venture on more than 30-in. The 
limiting difficulty lies at present in the manufacture of the raw 
material. It is almost impossible to procure glass disks of such 
size sufficiently homogeneous and free from striss to serve for 
telescopic use. 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

OCTOBER, 1879. 



By W. B. Birt, F.E.A.S.^ P.S.S. 



Mr. Dennett has published in the English Mechanic, No. 754, p. 648, 
coL 3, a diagram or plan of the lucid streaks in the neighbourhood of 
Proclus, which we particularly recommend our readers to compare with 
the moon itself, especially the two marked VIII., which are represented 
as crossing each other, and which it appears Mr. Dennett regards as 
manifesting a phenomenon which he call duplicity, but in which we see 
nothing beyond an intersection of two unconnected streaks, one of which 
has occupied our attention for some months past. Mr. Dennett says in a 
letter recently published in the English Mechanic in reference to this 
streak system, *^ There is a pretty budget of problems, each of which 
ought to be definitely answered before the study of this streak sy^m is 
given up.** [As if iie study of any single point on the moon's surface 
should ever be given up.] .... ''Now it is started, let there be a repe- 
tition of Plato's floor work having Proclus' exterior instead of Plato's 
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interior. Let us ^o to ! " [A repetition of Plcitto's floor work is quite as 
important within its interior as on the exterior of Proclus.l 

Mr. T. P. Gray has favoured us with some further observations as 
follows : — 

July 28, 9.30, moon's age 9*5 days, D. J. P. 2407559. ** The ground 
workings (dark) round Peirce and Proclus were as seen on June 28, 
except that the light rim surrounding the dark aureole of Peirce A, not 
then seen, was visible, and it protruded so as to cut ofiF the extremity of 
the curved end of the streak. I could trace the light rim only on the 
south and west side, the streak did not pass over the aureole, but seemed 
rather to be diverted out of 'its course by it, i.e., the aureole ... I fancied 
I could, though with difficulty, see Peirce A just north of the curved 
streak.'^ This is an important observation. The observation of Peirce A 
by the streak indicates that the streak is above the moon's surface. The 
oDservation above recorded indicates that the streak appears to have been 
diverted from its course by the aureole around Peirce A. We are 
entering on a course of observation which if persevered in will make us 
acquainted at least with those lunar features that require close and 
careful watching. 

August 4, 13.30, moon's age 16 '6, D.J. P. 2407566. '*A thin streak 
of light extended from the eastern border of the Mare Crisium, 
which was in deep shadow to the southern edge of Peirce A where it 
stopped : not the slightest bend in it was observable. It did not pass 
over Peirce A. If it were produced in an easterly direction it would 
touch the south edge of Proclus." 

August 28, 9.45, moon's age i I'l, D. J. P. 2407590. Mr. Gray recorded 
^'Gave particular attention to the curve in the streak with a view of 
finding two crossed streaks, but could discover nothing of the sort ; the 
dark metre seemed completely to cut off the curve from any other com- 
munication_with Proclus." On the same day 10. 5h. to iih. Mr. Dennett 

and dis- 




- - ... 2407651. 

. Errata in last list, page 220, line 8, for (Peirce £) read {Peirce A), 
Second paragraph, line 10, for (Peirce B) react {Peirce A) ; line 12, insert 
between N edge and of Gartner "Picard Terminator. Through the 
western part of Posidonius grazing the eastern edges." 

Errata in " Personal Reminiscences of a labourer in Selenography," 
September 1879, page 213. Line 21 for as well as read but was near a 
eratet; page 214, line 7 for on foot read set on foot; page 215 for their 
positions read their legitimate positions. 

Water Lane, Stratford, E.: 
September 12, 1879. 



TEE INNER SATELLITES OF SATURN. 



Major and minor semi-axes of the apparent orbits of the satellites, 
expressed in semiodiameters of Saturn's equator. 

Major 
Minor 




[imas. 


EnceL 


Tethys. 


Dione. 


Khea. 


314 


403 


4-99 


6*40 


8-93 


0*49 


0*62 


077 


0-99 


1-38 


•47 


•60 


74 


•95 


1-33 


•45 


•58 


•71 


•92 


1-28 


o'43 


0*56 


0-67 


•88 


1*23 



344 



Sotuntf 



Approximate Greenwich times of tome of the coigimctioiis of the 
■ftteuites with the centie of the iNkll and the ends of the ring^ t. p. ai^ : 



1^79^ Gt. M. 
h. 
Otot I IT2 

2 lO-S 

179 

87 
9-5 

il-6 

4 8*1 

iy4 

143 
15-2 

15J 



10 



II 



12 



13 



Time. 

Tedtys 

Tetbys 

Tethys 

Bneel 

Tethys 

Dione 



Tethys 

Enoel 

Mimas 

Tethys 

Tethys 

Mimas 

Enoel 

Tethys 

Dione 




6' 

&S 
Irt- 
ish 
13-9 

97 

MS 

IS7 
15*8 

ii 

S-9 

11*3 
12*9 
144 

147 
71 

9* 

1" 

9*4 

117 

i6'0 

71 

8'4 

10-3 

154 
io*7 

11-4 

141 

97 
127 

113 
12*0 



Tethys 

Eneel 

Mimas 

Encel 

Tethys 

Mimas 

Tethys 

Eneel 

Mimae 

Eneel 

Mimas 

Dione 

Tetiiys 

Rhea 



Enoel 
Bneel 
Tethys 



Tethys 

Enoel 

Mimas 

Encel 

Tethys 

Encel 

Mimas 

Mimas 

Enoel 

Dione 

BGmas 

Ened 

MSmas 

Mimas 

Enoel 



n£ 
np. 

sp« 
sC 
snp. f. 
nn. 
nC 
np« 
sp. 
np. 

sfc 

inf. n. 
snn. s; 

sp« 
sp. 
sf. 
np. 
sp. 
it 
sp. 
sC 

ne 

Bp, 

in£ m 
np. 
inf. XL 

sf. 
np. 

s£ 

sf. 

8£ 

np. 
sp. 

8£ 
8£ 

sf: 

np. 
sf. 
nf. 
nl 

sup. 8. 
sf! 

nf. 
nf. 
sp. 



1879. Qt. 11 Time, 
h. 



16 



17 



18 



t9 



20 



n 



22 



23 



Rhea 

Mimas 

Encel 

Mimas 

Mimas 

Encel 

Dione 

Mimas 

Tethys 

Encel 

Mimaa 

Bhea 

Tethys 



«4 r3 

99 
wo 

t&o 

IS 8-5 

I3'4 

14*6 

15-9 
12*4 

13-3 
13*6 

145 
1 1-9 

I3'2 

14-7 

ri 
rs 

la? 
n-8 

137 

91 
10*4 

14-3 
16*0 

i6*3 
8-4 

91 
ir9 

15*0 

T4 

T1 

"•5 

14-9 
6t> 

6-4 

9.8 

iot> 

IG-I 

87 

87 
12*2 

149 

149 
24 10*8 

in 

135 
a$ 7^ Diene 



Tethys 

Enoel 

Enoel 

Dione 

Mimas 

Tediys 

Encel 

Mimae 

Tethys 

BGmas 

Enoel 

Dione 

Encel 

Tethys 

Mnnae 

Bneel 

Bneel 

Tethys 

Tethys 

Dione 

Tediys 

Encel 

Dione 

Mimae 

Tethys 

Dione 

Bhea 

Mimas 

Encel 

Tethys- 

Dione 

Biimas 

Tethys 

Encel 



s«k, s. 

n£ 
np. 

np. 

nf. 

nf. 

inf. n. 

np. 

sp. 

s£ 

np. 

vat n. 

nt 

np. 

sp, 

sp. 

nf. 

in£ a. 

np. 

nf. 

np; 

np. 

sp. 

sp. 

nf. 
snp. 8; 

sp. 

n£ 

sp. 

sf. 

np. 

sp. 

•5- 

sp. 

nC 

n£ 
snp. 8. 

tip, 

np. 

sf. 
snp. 8. 

sf. 
n£ 

np. 
sp. 
sf. 
8t 



JvpUer. 
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1299. Gr.M. Time. 

25 9*4 Tethyg sf. 
lO'i Encel np. 
12*1 Mimas sf. 
14*2 Bhea inf. n. 

26 in Tethys np. 
8*5 Dione nf. 

2f 67 Tethyg sf. 

29 10* I Dione np. 

30 10*4 Mimas nf. 



1879. GT.H.Time» 
fa. 

30 11*0 Dione sp. 

31 7*5 Encel sp. 
9*0 Mimas nf. 

14*0 Encel s£ 

Nov. I 7*6 Mimas n£ 

7*7 Dione np. 

$"7 Bhea sop. s. 

A. Mi 



JUFITEIL 



Angle of Latitude of 

position of Bar6i | Son E^oat. Greatest 

1879. ll*B axis, above 2^'s equator, diameter. pbase. 

Oct 7 336'Si +1*28 +1*34 46*80 c?2o 

17 336*61 1-24 1*38 4558 0'27 

«7 336-65 +r20 +1-43 44-2S 0*34 

The assumed First Meridian passes the middle of the illuminated disk at 
the following times : 



1879. 
Oct. 



5 

6 

7 
8 



10 



II 



Q. M. T. 

h. m. 

5 33 

I4 5«"7 

o$4-2 

10 49*6 

80 45*0 
6404 

16 35*9 

a 313 
12 16*6 

22 22*2 

8 176 

18 iri 

4 is 

14 4-0 

23 $94 

9 54» 

19 50^3 

545B 

15 412 

I 367 

11 32*1 

81 27*5 

7 2ro 

17 i8-4 

3 13*9 

J13 
23 



4'-^ 



Oct. n 

13 
14 

15 
16 

17 
18 

19 

20 

21 
22 



h. m* 
9 0*3 

«5S7 

4 51a 

14 467 

42*1 

10 37*6 
26 33'0 

6 28-5 

16 24'0 
2 19s 

149 

10-4 

59 

56-8 

13 52-3 

23 478 

9 433 
19 387 

5 34*3 

15 297 

1 25*2 

11 207 

21 l6'2 

7 "7 

17 71 



Oct. 23 
H 

as 

26 



12 149 


a7 


22 104 




8 59 


28 


18 1*4 
3568 







29 
30 



3« 
Nov. I 



h.. m* 

3 2-6 

12 $8^ 

22 536 
8491 

18 44-6 

4 40-1 

14 35*6 

o 31-1 

10 26*6 

20 22*1 

6 176 

16 iri 

41 
59*6 

551 

17 506 

3461 

13 416 

23 371 
9 326 

19 28-2 

5 237 
A.M. 



2 
12 
21 

7 
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ASTfiONO¥ICAL OCCUERENCES FOR OCTOBER, 1879. 



DATS. 


Principal Ocoarrenoes. 


Japiter*B S&tellitei. 


Meridian 
Passa^re. 


Wed 


1 

2 
3 

4 

5 
6 

7 

8 

9 

10 
11 
12 

13 


10 3 

11 17 


Occultation of 101 Pis- 

cium (6) 
Reappearance of ditto 


1st Eo. R. 


h. m. s. 
644 3 


h. m.. 
Jupiter. 

9450 


Thur 


1033 
II 39 

11 16 

12 19 
II 

10 45 

15 28 

16 29 


I 43 


Sidereal Time at Mean 
Noon I2h. 43m. 19*948. 


andEcR. 
SrdOcD. 


8 17 8 
1039 


9 40*7 


Fri 


Sun's Meridian Passage 
. lom. 53*483. before 
Mean Koon 






936-5 


Sat 


Occultation of 36 Tauri 

(6) 
Reappearance of ditto 
Conjunction of Moon 

and Mars 5° 45^ S. 






9 32-2 


Sun 


Occultation of k Tauri 

(Si) 
Reappearance of ditto 

Saturn at opposition to 
the Sun 


IstTr.L 


1344 


9 28t> 


Mon 


Near approach of 132 
Tauri (5i) 


S)-d Sh. E. 
Xst Oc D. 
1st Ec. R. 


7 28 
II 2 

14 10 37 

8 11 

9 4 

10 30 

11 23 

12 

1346 


9238 


Tues 


Occultation of B.A.C. 

2238 (6) 
Reappearance of ditto 
Conjunction of Jupiter 

and <r Aquarii o** 10* N. 
Saturn's Ring : 

Major axis=4j"*5i 

Minor axis= 6" '76 


1st Tr. I. 
1st Sh. I. 
Ist Tr. E. 
1st Sh. E. 
1st Tr. 1. 
2nd Sh. I. 


9 19*6 


Wed 


C Moon*8 Last Quarter 


Ist Oc. D. 
«th Oc. D. 
1st Ec. R. 
*th Oc. R, 


83934 
10 56 


915-4 


Thur 






1st Sh. E. 
2nd Oc D. 
2nd Ec. R 
3rd Oc. D. 


552 

615 

1053 
14 6 


9 11*2 


Fri 


1648 
1735 








9 7*0 


Sat 


Occultation of B.A.O. 

3529 (6) 
Reappearance of ditto 


2nd Sh. E. 


5 57 


9 2*9 


Sun 










8587 


Mod 


3 


Conjunction of Moon 
and Venus o** 51' S. 


3rd Sh. E. 
3rd Sh. I. 
3rd Sh. E. 
1st Oc. D. 


731 
758 

11 30 

12 so 


8 54*6 


Tues 


14 
15 


:i 




1st Tr. I. 
1st Sh. I. 
1st Tr. E. 

1st Sh. E. 


9 59 
1050 

12 18 

13 18 


8504 


Wed 


• New Moon 
Conjunction of Moon 

and Mercury 5" 19* N. 
Illuminated portion of 

disc of Venu8=o*i30 
Illuminated portion of 

discof Mar8=0'956 


1st Oc. D. 
1st Ec. R. 


7 17^ 
1035 8 


f 

846-3 
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DATE. 


Principal Oocurrencea. i Japiter*s Satellitee. 


Uertdlui 
Passage. 


Thur 


16 

17 

18 

19 

20 

21 
22 

23 


h. m. 


Sidereal Time at Mean 
Noon I3h. 38m. 31*698. 


1st Sh. I. 
1st Tr. E. 
1st Sh. E. 
and Oc. D. 
and Ec. R- 

1st Ec. R. 
«th Sb. E. 


h. m. s. 

64s 

2 47 

§37 
18 29 14 

5 3 59 

6 13 

S44~ 
6 29 

835 


h. nL 
Jupiter. 

842*2 


Fri 




Snn*8 Meridian Passage 
I4ni. • 2*028. before 
Mean Noon , 


838-1 


Sat 






and Sh. E. 
and Tr. E. 
and Sh. E. 


8341 


Sun 


746 
8 24 








8 30*0 


Mon 


Occultation of B.A.C. 

6369 (6) 
Reappearance of ditto 


3rd Tr. I. 
3rd Tr. E. 
3rd Sh. I. 


732 

11 7 

12 I 


825*9 


Tues 


18 18 


^ Moon's First Quarter 


Ist Tr. I. 
1st Sh. I. 

1st Oc. D. 
1st Ec. R. 


11 48 

12 54 

9 ^ ^ 

10 30 46 

615 

723 

834 
942 

11 


8 21*9 


Wed 




8 17*9 


Thur 


• 


1st Tr. I. 
1st Sb. I. 
Ist Tr. E. 
1st Sh. E. 
and Oc. D. 


8 13-9 


Fri 


24 

25 

26 

27 

28 
29 

30 
31 

V. 

1 


7 12 

827 
13 


Occultation of Aquarii 

Reappearance of ditto 
Conjunction of IVIoon 
and Jupiter 5** 1/ S. 


3Td Ec. R. 

1st Ec. R. 


52051 
65937 


8 9*9 


Sat 




and Tr. I. 
and Sh. I. 
and Tr. E. 
«th Ec. D. 
and Sh. E. 


822 

855 
93429 
II 14 


8 5*9 


Sun 


18 








8 1*9 


Mon 


Conjunction of Moon 
and Saturn 8** 22^ S. 

Saturn's Ring : 
Major axiB=4A''*i4 
Minor axis= o'''22 


and Ec. R. 
3rd Tr. I. 


52349 
11 12 


7 58t) 


Tues 










7 54*0 


Wed 


14 9 

10 II 

11 13 

" 43 
15 


Full Moon 


1st Oc. D. 


1057 


7 50-1 


Thur 


Near approach of 47 

Arietis (6) 
Occultation of e Arietis 

(4D 
Reappearance of ditto 

Venus at greatest bril- 
liancy 


1st Tr. I. 
1st Sh. I. 
1st Tr. E. 
1st Sb. E. 


8 5 

9 18 
1025 

" 37 


746-1 


Fri 






1st Oc. D. 
3rd Ec. D. 
1st Ec. R. 
3rd Ec. R. 


|1S8 

855 17 

9 22 17 


7 48-2 


NO 

Sat 






Ist Tr. E. 
Ist Sb. K 
and Tr. I. 
and Sh. I. 
and Tr. E. 


832 

II 1 

II 24 


738-3 
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THE PLANETS FOR OCTOBER. 



At Tkarsit otbr thr ! 


MfBRIDIAH 


OF 


Grsbhwich. 

• 












Meridian 


Flanets. 


Date. 


ftt. AaoeniioiL 


Dedinfttion. 


Diameter. 


FMHffe. 






h. m. 8. 


/ 




h. m. 


Meronrj... 


I8t 


12 24 40 


S. I 4 


4''-8 


23 41-4 




9th 


13 844 


S. 6 2Sk 


4"'-8 


• • 




17th 


13 57 19 


a 12 4} 
S.I5 40} 


4;-8 


I4'8 




25th 


14 33 14 


4*'-8 


31-1 


Venus ... 


1st 


II 32 40. 


8. 5 14 


56-5 


22 49*5 




9th 


II 25 


S. 2 40 


53 -2 


22 104 




17th 


II 26 49 


a 055^ 


44''-4 


21 40*8 




25th 


II 37 10 


S. 11^ 


42''-9 


21 197 


aUTS .•« 


ISt 


3 47 18 


N.18 34 


i9''-6 


15 54 




9th 


3 47 24 


N.18 24 


2o''-8 


14 341 




17th 


3 43 3' 


N.18 31* 


2i'-8 


13 587 




25th 


3 35 54 


N.18 30 


22'-6 


13 197 


Jupiter ... 


ISt 


22 25 57 


S. 1 1 19 


44'-9 


9 540 




9th 


22 23 37 


S. II 31 


44"- 1 


9 11*2 




17th 


22 22 I 


S. II 39 


43'-i 


8381 




25th 


22 21 13 


S. II 42 


42'-i 


8 59 


Saturn ... 


ISt 


50 46 


N. 2 28* 


I7'8 


12 9*4 




9th 


48 28 


N. 2 14 


i7'-8 


II 35-6 




17th 


46 II 


N. I 59^ 


■ 


i7'-8 


II 1*9 


\ 


25th 


44 I 


N. I 46 


r 


i7''-8 


10 283 


Neptune ... 


4th 


2 38 19 


N.13 31 


' 


... 


13 44*8 




20th 


2 36 44 


N.13 234 


• •• 


12 40*4 



Moroury is too close to the sun to be well observed. 

Venus rises about three-quarters of an hour before the sun, on the 
ISt, the interval rapidly increasing. 

Mars is visible throughout the night, rising about balf-an-hour after 
sunset, the interval increasing. 

Jupiter is visible after sunset till about three hours after midnight, at 
the beginning of the month, the interval decreasing. 

Saturn rises about sunset on the ist, and is visible through the nieht, 
and then earlier each day. He sets about two hours and a half before 
sunrise at the end of the month. 



THE SATELLITES OF MAES, 1879. 



Angle of position p^ of the major axes of the apparent ellipses des- 
cribecTby the satellites, and major and minor semi-axes a b expressed in 
femi-diameters of the planet's disk, and also in seconds of arc, a" h". 



oh. Or. 



Phobos. 



Deimos. 



a 



a 



Oct I 


5414 


277 046 


2283 


377 


6*94 i'i5 


57*14 


9^3 


II 


5410 


047 


2450 


417 


1*18 


61 31 


1043 


21 


53-81 


0-52 


2591 


484 


1*29 


6484 


1210 


31 


53*35 


277 059 


2672 


568 


6'94 1*48 


66 86 


I4'22 
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Deimos will be at its greatest elongations (" nV* in position angle 54^ 
and *' sp." in pos. 254°) about the following times : 



G.M.T. 


b. 




b. . 




b. 






b. 


Oct. I 


39 nf. Oct. 


9 


8*8 sp. Oct. 


'Z 


13 7 nf. 


Oct 


25 


3'4 nf. 




i9'o sp. 


10 


0*0 nf . 


18 


4*8 sp. 






i8-5 sp. 


2 


10*2 m. 




IS'I sp. 




20'0 nf. 




26 


96 nf. 


3 


II sp. 


II 


6-2 nf. 


19 


1 1*1 sp. 




27 


0*8 sp. 




165 nf. 




21*4 sp. 


20 


2*2 nf. 






15*9 nf. 


4 


71 sp. 


12 


12*5 nf. 




174 sp. 




28 


7^0 sp. 




22*8 nf. 


13 


i8'8 nf. 


21 


8-5 nf. 






22'2 nfl 


5 


139 »P. 






23 7 sp. 




29 


13-3 sp. 


6 


5*^1 nf. 


14 


lO'o sp. 


22 


14*8 nf. 




30 


4-4 nf. 




20'2 sp. 


15 


I'l n£. 


23 


59 sp. 






19*6 sp. 


7 


11*4 nf. 




i6'3 sp. 




21*1 nf. 




31 


107 nf. 


8 


25 sp. 
177 ^ 


16 


7*4 nf. 

22*5 sp. 


24 


12-2 sp. 


Nov. 


I 


I '8 sp. 
17-0 sf. 



About 5*6 bours before and after tbe times of greatest elongations 
Deimos wul be at tbe distance of one diameter of tbe disk from the edge 
of the disk, and about ^'8 bours before and after tbe greatest elongations 
at tbe distance of two diameters. In 1877 i^ ^^ not been seen nearer 
than i^ diam. from tbe edg^. Tbe brighter inner satellite Pbobos has 
been observed at a distance of only ^ diam., and as it remains outside 
this limit for 2*3 bours in every half -revolution of 3*8 hours, its vicinity 
to the planet will not be a cause of invisibility, if tbe search is spread 
over a couple of bours. 

P. S. — Mr. Common has succeeded in re-observing Deimos late in tbe 
night of Sept. 21, by means of bis newly erected silver on glass reflector 
of three teet diameter, at present, probably, the most powerful telescope 
in England. According to a list of the times of greatest elongations for 
September, Deimos was expected to be at its *' sp." elongation on Sept. 21, 
about i6'5h. Mr. Common's observed position angles indicate that the 
satellite is not advanced in its orbit quite so far as the prediction gave it, 
and that the computed period of revolution will have to be lengthened 
by a few seconds, but the true aipount of the correction required can 
only be settled by subsequent observations. Under the circumstances, 
the correction of tbe times of greatest elongations for October cannot be 
given at present ; it may possibly amount to an hour to be added. 

A. M. 



MARS. 

Madler*s spot " a ** of 1830, designated on Mr. Green's chart of Mars 
in Vol. xliv. of tbe Memoirs of the Royal Astronomical Society, as 
*^ Ddwes' Forked Bay," will pass tbe central meridian of the planet's disk 
about the following times : 

b. b. 

Oct. 25 IO-8 Oct 30 139 

26 11*4 31 145 

27 i2*o Nov. I 1 5* I 

28 127 2 157 

29 13-3 

For settling tbe question of tbe planet's rotation it is essential that the 
passages of this spot across tbe diameter of tbe disk, laid through the 
centre of tbe polar spot, should be carefully observed, and the times 
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b. 


Oct 19 


7*2 


20 


7-8 


21 


8-4 


22 


9-0 


24 


10.2 
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given, when it is ** not quite up yet»" and " just put." liGUBer, using a 
refractor of only 3'8-in. aperture^ oonld not discern details, and obseryed 
the spot as a round patch. To make the corresponding observations, no 
bigger telescope would be necessar/, provided Uie estimations are made 
with proper care and circumspection. A. M. 



OBSERVATORY ON MOUNT ETNA. 



Sicilian papers state that the erection of the astronomical-meteoro- 
logical observatory on Mount Etna, on the site of the Casina degli 
Inelesi, is already commenced. Professor Tacchini laid the project 
before the commune of Catania, and it is also supported by the minister 
for agriculture and commerce. We believe that a 12-in. refractor is to 
be furnished by Merz, and that astronomers from other countries will 
have facilities for observing there. Meteorological and seismolog^cal 
observations will be carried on, and the clearness of the atmosphere will 
be an immense advantage for telescopic and oAer work. The Gasa degli 
Inglesi, or English House, about 9,600 feet above the sea level, is so 
called Arom a building raised by the English during their occupation of 
Sicily in 181 1. The Etnean Observatory will form part of the extensive 
network of meteorological stations of Italy which is under the above- 
named minister. 
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HTQINUS N.— (Continued). 
By E. Neison. 



The new year opened with weather as nnpromising for astro- 
nomical work as that of the last year, though bidding fair to be 
liberal enough in snow and rain, and well have these anticipations 
been realised. 

The first observation of the new year may be said to be that of 
Mr. D. W. Edgecumb, of Hartford, Conn., U.S. of America, who 
observed the moon with his pj-inch Alvan- Clark refractor, between 
eight and nine p.m. on the night of December 3i8t, 1878, local 
mean time, which would correspond to between one a.m. and two 
a.m. on January ist, 1879, Greenwich civil time, and so may be 
regarded as comiDg within the present year. The observation is 
as follows : 

December 31st, 1878. Terminator — 3° to — 4°. Edgecumb. 
Hyginus N seen as a black circular depression, about 
2"'^ in diameter. It is drawn as a distinct object. 

The next observation is one by Mr. Band Oapron, and was 
made under high illumination. 

January 4th, 1879. Terminator —50°. Band Oapron. A dull 
dark spot was seen with a suspicion of a brighter mar- 
gin, and much larger than the crater. 

From the drawing made by Mr. Band Capron there can be no 
doubt but that this spot was not N, but was the large slightly 
depressed spot to the west of N, which being slightly darker than 
the surrounding bright streaks, appears like a rounded greyish 
spot, under high illumination. Mx. Band Oapron subsequently 
VOL. xvn. 
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recognised this himself, and it lias been independently noted by 
Mr. N. E. Green. This leaves little doubt as to the character of 
the spot seen by Mr. Baxendell and mistaken by him for N. 

As the year wore on, although the weather became worse for 
general astronomical purposes, it improved in one way, it no 
longer became persistently, cloudy at the day of first quarter and 
last quarter. It was this extraordinary coincidence which had 
so effectually baffled observers^ for there had been many fine 
days between. 

On February 28th, although the weather was cloudy in the 
south of England, it was tolerably fine in the north, and also fine 
in the south of France. The region was drawn by M. Gaudibert 
at Vaison, with his Scinch reflector^ and by Mr. Baxendell at 
Birkdale with his 6-inch refractor. 

February 28. 1879. Terminator +1° to — 1°. Gaudibert. 
Hyginus N seen and described as the most striking 
object between Hyginus, the spiral mountain and the 
crater 0. It appeared like a roundish spot, about one- 
third the diameter of Hyginus, and dark grey in colour. 

February 28, 1879. Terminator + o^ to — 1°. Baxendell Hy- 
ginus N seen as a very dark, though not absolutely black 
spot. 

Mr. Baxendell shows N in its true place, but M. Gaudibert ap- 
parently places it too far west, and draws between N and the 
spiral mountain a large flat whitish mound, and places the western 
part of this mound almost exactly where aU other observers see a 
valley. It is possible, however, that this mound, only drawn too 
wide, is intended for the western arm of the spiral mountain ; if 
so, this would bring this drawing of M. Gaudibert into much closer 
accord with those of other observers. It is this want of exactness in 
the delineation of this region which has rendered M. Gaudibert's 
drawings so perplexing, for some of his different drawings show a 
difference in the relative positions assigned to different objects 
which it is impossible for any alteration in libration or illumina- 
tion to produce.* 

On March ist I succeeded in obtaining my first view of this 

* To particularise. In one drawing dated Sept. 18, 1878, taking the 
diameter of Hyginns at fonr miles, the distance from Hyginus to the 
crater s is made seven miles, and from the crater s to the crater x as four 
miles, or about half the distance. Yet on another drawing, dated 
Feb. 28, 1879, asain taking the diameter of Hyginus as four miles, the 
distance of Hygmus to the crater s is made as nine miles, and from x to^ 
as 12 miles, or more than twice as far away as before. In yet a 
third sketch, dated March 30, 1879, the distances are 12 miles and 10 
miles respectiyely. Now, it is true that dififerences in libration will 
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region under anything like suitable illmnination. On the same 
day the moon was also observed by Mr. Baxendell and Captain 
Noble. 

March ist. Terminator %— 10° to — 12°. Baxendell. Hyginus 

N well seen with 4-inch aperture. With 6-inche8 it 

' appeared smaller and much less dark than last night. 

At I oh. the crater is sensibly less dark since 'J^h,, and 

has now an irregular oyal shape. 

March ist. Terminator — 10° to — ii^ Noble. Klein's crater 
was seen as an ovoid marking, very slightly darker than 
the surrounding field, and scarcely, if at aU, larger than 
Hyginus itself. 

March ist. Terminator — ro° to — 11°. Neison. Hyginus N 
was seen as an ill-defined black spot, slightly oval in 
shape, and having no resemblance to a crater, but 
sufficiently conspicuous to at once attract my attention. 
It had no trace of any white border, but on the east it 
wafl bordered by a brighter marking, which I at once 
recognised to be a low ridge which I had often seen in 
my earlier observations. Close to the blackish spot was 
a white elevation, apparently a hill, it was on the south- 
east border of the spot. In all respects than the presence 
of this dark spot, the appearance of this region exactly 
resembled its aspect as I had seen it during 1874 — 75 
when constructing my map. 

The observation was of considerable interest to me, for it con- 
vinced me that there was one object in this region which I had 
not seen in my earlier observation. Had or had I not overlooked 
it ? That was the question, and one which I was then unable 
to answer. It will be seen that my observation confirms Mr. 
Baxendell's. 

I awaited the next day with some curiosity. It proved to be 
fine, and I obtained a fine view of the moon. Mr. Baxendell also 
observed the moon. 

March 2nd. Terminator — 23°. BaxendelL The crater no 
longer appears either as a round or oval-shaped spot, 
but on its place, and extending nearly to the crater 8 
there is a dusky marking, but little less bright than the 
surrounding district. 

slightly alter the relative distances of these objects, but it is an easy 
trigonometrical calculation to find out by how much, and it will be found 
that they cannot differ much more than 0*1 mile. In sketching lunar 
formations it is essential to take care to place the different formations in 
their correct relative places. 
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March 2nd. Terminator — 22° to — 24®. Nelson. Though 
most carefully looked for, not a trace of Hyginus N 
could be seen. Of this I am certain : in the position 
where on the previous day I had seen the dsirk spot, 
not a trace of any such object could be seen. In this 
neighbourhood, however, there were three rounded 
faint dark spots to be seen. These faint dark spots, 
however, were merely portions of the surface which 
were marked out by the light streaks radiating from the 
streaks x and 8 and the hill h. They were familiar to 
me, as I had mapped them five or six years before. 

This observation is interesting, for to me it appears conclusive 
that Mr. Baxendell mistook one of the rounded dark spots near 
N for N itself. If N had really been visible, as Mr. Baxendell 
supposed, I do not see how I could have overlooked it, for the air 
was steady and I had by far the more powerful telescope. Tet 
if on this day Mr. Baxendell mistook a neighbouring object for 
N, it is not unlikely that he may have done so on other similar 
occasions, and thus confirm the interpretation I have put on his 
previous observations under high illumination. During this ob- 
servation I at once recognised Mr. Band Gapron's dark spot, as 
the northernmost of the dark spots seen by me. 

On March 3rd, the night being again fine, I carefully examined 
the region near Hyginus. It was also examined by Mr. Baxendell. 

March 3rd. Terminator — 39^. Baxendell. Hyginus N was 
completely invisible. 

March 3rd. Terminator — 36° to — 37°. Neison. Hyginus N 
was completely invisible, but the other dark spots were 
distinct enough. I could detect no difference between 
the appearance of this region as now visible and as it 
appeared when making my drawings in the years 1874 
—75 and when I was making my tint observations. 

As the illumination on this day was about the same as at the 
epoch of the Butherfurd and Melbourne lunar photographs, these 
observations were most important, showing, as they did, that N 
was completely invisible umder this illumination, thus confirming 
the observations of Dr. Klein. 

During the next few days Mr. Baxendell was enabled to con- 
tinue his observations, though, unfortunately, important engage- 
ments prevented me continuing mine. 

March 4th. Terminator — 49°. Baxendell. There is a moder- 
ately bright spot on or very near the place of the crater ; 
it is less bright than either of the two small craters to 
the south-west. Images unsteady. Day cloudy. 
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March 5tb. Terminator —62°. Baxendell. There is a faintly 
bright spot on the place of the new crater. N appears 
to be elongated or rudely shaped, like the figure 8. 

March 6th. Terminator — 73°. Baxendell. Klein's crater is 
still visible, slightly brighter than the . surrounding 
ground. 

March 8th. Terminator +81°. Baxendell. Klein's crater very 
distinctly visible. 

The tenor of these observations would seem to show that 
Klein's crater (Hyginus N) was visible under high illumination as 
a white spot, contrary to what was stated by Dr. Klein. I have 
no doubt though that what was really seen by Mr. Baxendell was 
the spot to the south of N, almost on its border, in fact. This 
spot agrees exactly in appearance with Mr. BaxendelFs description, 
and is so close to the place of N that it could readily be mistaken 
for it. As it happened, I was unable to observe the moon on 
these days, but an observation I did obtain shows, I think^ con- 
clusively that what was seen by Mr. Baxendell was not N. 

March 7th. Terminator — 85°. Nelson. The region near 
Hyginus was most carefully drawn. Not the slightest 
trace of Hyginus was visible, though the dark spot seen 
by Mr. Band Capron could be easily identified. South 
of the place of N was a distinct white oval spot, evi- 
dently due to the white hill t on the south of N. 

On Monday 7th, therefore, N was invisible, and the only white 
spot was that to the south, but this must have been the white 
spot seen by Mr. Baxendell on both the previous and subsequent 
days, for it cannot be supposed that on this intermediate day N 
disappeared from view and a new white spot came into view only 
to vanish again on the next day. 

The next favourable occasion for observing Hyginus was 
March 29, 1879, when it would be on the terminator shortly 
before 8 p.m., more than ^yq hours before the moon set, and 
when the moon would be still high above the horizon. The day 
arrived, but was not promising, though the sun shone through 
the clouds at intervals, but towards evening, as I came through 
Hyde Park, the appearance of the sky gave every presage of yet 
a L other disappointment, and, surely enough, after sunset dense 
clouds came over the heavens and effectually hid all from view, 
so that I went into dinner without the remotest hope of seeing 
anything that night. Shortly before ten, however, the thick 
clouds cleared away, and I was enabled to turn my telescope on 
the moon. 

Hyginus itself was not visible^ but a rapid glance enabled mQ 
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to take in the principal points of importance. In the place of 
Hyginus could be seen an irregular depression, half filled with 
shadow, but there was nothing novel in this as I had long known 
that Hyginus lay in such a depression. Bunning towards the 
west out of this depression was the western arm of the great rill 
of Hyginus, looking like a gigantic irregular gorge, and utterly 
unlike a chain of craters, whilst in the faintly illuminated region, 
close to the terminator, there could be dimly discerned the broader 
but shallower eastern arm of the rill. On the east close to the termi- 
nator could be seen the wild mountain region called the Schneo- 
kenberg by Beer and Madler, with its numerous crests and peaks 
casting broad and long masses of shadow. On the north were 
the lofty mountain ridges bordering the deep dark valleys of this 
district. Between these regions lay a broad plain broken by 
several small craters, with their interiors still immersed in 
shadow, whilst scattered here and there about this plain were a 
number of low hills and ridges casting short shadows or half 
shadows. From Hyginus, or rather the irregular depressions 
surrounding Hyginus, there ran a broad curved valley still par- 
tially immersed in shadow, bordering the Schneckenberg on the 
west, and disappearing in the shadow cast by the peaks of the 
mountains to the north of the plain. 

Where, however, was Hyginns N, the object described by Dr. 
Klein as a great deep conspicuous crater ? No such object was 
there. I was for the moment surprised, for after what had been ^ 
observed by other observers I had fully expected to see it stand- 
ing out conspicuously on the outer western border of the valley 
bordering the Schneckenberg. I ran my eye along the border of 
this valley, but nothing could be seen. No, nothing ; stay, there 
is something, but not on the outer border of the valley but within 
the valley on its western slope. Closer examination showed that 
there was a dark, almost black, slightly elliptical spot on the 
inner slope of this valley. But it lay right within the half shadow 
nearly filling the valley, and it was difficult to make out what was 
its real nature. Of its existence there could be no doubt, of its 
true nature nothing could be seen, but it seemed to answer toler- 
ably well to what might be anticipated would be the appearance 
of Hyginus N seen under similar conditions. 

The half shadow which prevented the satisfactory observation 
of this region, could not last more than a couple of hours and I 
then anticipated being able to satisfactorily make out the true 
nature of this object. If it was really of the nature described by 
Dr. Klein, it would then stand out clearly and distinctly as a con- 
spicuous deep black crater. As the moon would not set for nearly 
three hours^ there was plenty of time. I continued to observe 
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the region; and made a careful sketcli ; every minute the dark 
object, which I had now no doubt was N, coming more distinctly 
into view. Suddenly a broad black mass came sailing steadily 
into the field of view. It gave me a shock, for it was totally un- 
expected, though I at once recognised my ominous visitor. It 
was a dense cloud. 

Looking out, I found that a dense bank of clouds was coming 
up from the horizon, so that though the moon shone for a short 
time through some small breaks, it soon finally disappeared 
behind the dense masses of doud, and was no longer visible 
during that night. 

Although, therefore, I had failed to obtain a good view of the 
supposed new crater Hyginus N, I had been far more successful 
than at any previous attempt. I had been able to satisfy myself 
that there did exist in this part of the moon a dark crater-like 
object which I had never previously seen. Whether it was too 
distinct to be overlooked was a question I could not settle, having 
been again baffled by the clouds. 

A day or two afterwards I learnt that on the same evening this 
portion of the moon had been observed by Messrs. J. L. and J. 
McOance, at Putney, using a 5:J-inch reflector. They had also 
seen the dark spot near Hyginus, and at once recognised my 
drawing as well representing what they had seen. On the same 
evening Mr. Nath. E. Green observed the region, and made a 
series of drawings. He did not recognise Hyginus N, being un- 
able to see any very conspicuous dark crater in this region. 
Subsequently, on comparing his drawing with mine, they were 
found to be in close agreement, and there on his drawing lay the 
same dark elliptical spot seen By myself, but which he had failed 
to identify with N, supposing N to be further west. These obser- 
vations may be summed up as follows : 

March 29. Terminator -{-6°. Messrs. McOance, Green, and 
Neison. Hyginus N seen as a blackish oval spot on 
the inner slope of a slight curved valley on the west 
border of the Schneckenberg. 

On the succeeding evening an unavoidable engagement kept 
me away, and I was unable to observe the moon. This region 
was observed, however, by Mr. Green and by M. Gaudibert. 

March 30. Terminator — 4°. Green. Hyginus N was seen as 
a dark, ill-defined spot, having no resemblance to a 
crater. 

March 30. Terminator — 5°. Gaudibert. Hyginus N seen as 
a dark oval spot on the slope of valley. It is shown 
apparently further from the spiral mountain than any 
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other observer draws it, but if , as is not impossible, the 
low mound drawD by M. Gaudibert, is really intended 
for the western arm of the spiral mountain, then 
M. Gaudibert's drawing is in exact accordance with 
the other observers. 

The next evening when Hyginus N could be observed was 
April 28th, 1879, ^^^ ^^ ^® ^^ would be still more favourable 
than on the last occasion, for the crater would be lying open on 
the plain, and if it really possesses the character assigned to it by 
Dr. Klein, it should be visible as a conspicuous deep black crater- 
like spot, nearly three miles in diameter, and far too distinct to 
be overlooked. 

The day opened badly enough, but improved towards mid-day, 
only to cloud over again towards evening. I had been calling on 
a friend in London, and left shortly before six o'clock. As I 
stood on the doorstep I critically examined the sky, and never 
saw anything more unpromising. The sky was densely overcast, 
and lower lying blacker masses were slowly crossing the heavens, 
whilst right across the other side of the square I could see them 
densely packed. The wind was gusty, and looking at the pave- 
ment I could see that it had been raining a little. It was a great 
disappointment, for I knew I could not observe in either the May 
or June lunations, as I should be miles away. And after the June 
lunation I knew that it would be nearly November before the 
moon would be again weU placed for observation under this illu- 
mination. 

As I strolled down to St. James' Street, where I intended to 
obtain some dinner at my club, I continued to watch the sky, but 
it became worse, if possible, and I gave up all chance of seeing 
the moon that night. I knew that once I had obtained a fair 
night for an important observation, after an unpromising evening, 
but then that is a thing which happens only once or twice in a 
lifetime. However, I thought I would give it one more chance, 
so at nine I sent out to see what the weather was like, and received 
the expected news that it was *' raining, sir." That settled the 
matter, and I had to make up my mind to wait yet another half 
year for my chance of seeing Klein's supposed new crater. 

It was about half-past ten as I left the club, and as I came 
down the steps, to my amazement, I saw the moon brightly re- 
flected from the windows of the houses on the opposite side of 
St. James' Street. Quickly crossing the street into Pall Mall, I 
looked up, and there over St. James' Palace, was the moon shining 
as quietly as possible, and not a cloud in sight. I afterwards 
learnt that the clouds had not cleared o£P for more than ten 
minutes when I came out. To jump into a Hansom and come 
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along at top speed was the work of merely a moment, for I saw 
that I had little time to spare^ the moon was within two hours of 
the horizon, and for the last half-hour was not visible from my 
temporary observatory. 

I was but just in tune, for as I got everything in order I threw 
a glance at the moon, and found I had barely half-an-hour's time 
to observe. Putting my eye to the telescope, a push in right 
ascension and a pull in declination brought Hyginus central in 
the field of the telescope, and then in the open plain, to the im- 
mediate north of Hyginus, was a great black ci^ater-like object^ 
nearly as large as Hyginus, and far too conspicuous to be over^ 
looked, standing in the very midst of a region in which 1 was 
certain vu) such object was visible in my numerous early observa^ 
tions of this region. 

There could be no mistake, the object was so distinct that it 
would have been impossible to have overlooked it and yet seen 
any of the smaller objects in its neighbourhood. It agreed well 
with Dr. Klein's description^ having all the appearance of being a 
black crater pit, surrounded by a nebulous border, and of a type 
with which I was perfectly familiar from my observation of the 
similar formation a thousand miles away in the south-west 
quadrant of the moon. At last I had been rewarded. 

I roughly drew the appearance of the region, but had not time 
to quite complete my (b'awing when the moon sunk out of my 
sight. Had I been twenty minutes later it would have been too 
late. 

A couple of days or so later, I went over to the Boyal Astro- 
nomical Society and there met Gapt. Noble, Mr. Sadler, and, I 
think, Mr. Gore. I showed them my drawing. None of them 
had observed the moon that night, having given it up in despair. 
Whilst there Mr. Green came in, and brought with him a drawing 
he had made on the same night, April 28th. Mr. Sadler^ Mr. 
Green and myself compared the drawings^ and they agreed 
perfectly. Mr. Green agreed with me in saying that the crater 
was far too conspicuous to be overlooked. I afterwards learnt 
that Dr. Klein had seen and drawn this region on the same night, 
and that his drawing agrees completely with those made by Mr. 
Green and myself. 

There could no longer be any doubt in the matter. In the 
open plain to the north of Hyginus there now exists a great black 
conspicuous object, which could not have been overlooked by and 
was never seen by any of the astronomers who observed the moon 
prior to the year 1877. 

(To be continued.) 
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Report of the Oxford University Observatory. Bead to the Board of 
Visitors on June 4th, 1879. From the Oxford UniFersitj Gazette, 
Jane 10th. 

Besides the delivery of lectures on the astronomy and astronomical 
instroments of Ptolemy and Hipparchus, and instruction in the use of 
instruments, the Sayilian professor reports that forty of the stars in the 
Pleiades have been observed with the large equatorial, and the new 
duplex micrometer, for the purpose of ascertaining proper motions, by 
comparison with Bessel's observations, and testing the capabilities of the 
micrometer by comparison with the far more costly heliometer. Nearly 
300 photographs of the moon have been taken with the De La Rue reflec- 
tor, which prove to be reliable for minute and delicate measurements. 
Thus sixteen of them have afforded a provisional determination of the 
moon*s semi-diameter, which differs irom. ihe Nautical Almanac value only 
by 0.1 1 8'. The periodical comets of Tempel and Brorsen have been 
observed. By the usual generosity of Dr. De La Rue one of Mr. With's 
silver on glass mirrors of 13-in. aperture, has been excellently re-figured 
by that skilful artist. These are only some of the items of the work done, 
which the Savilian professor trusts may be accepted as evidence of the 
activity of the observatory, and of the realisation of the objects for which 
it has Deen established, and of this we think there can be no doubt. We 
look forward with interest to the forthcoming fasciculus of observations. 
The very loyal and able co-operation of the two assistants, Mr. Plununer 
and Mr. Jenkins, is cordially acknowledged. 
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Thirteenth Report of the Board of Visitors to the Observatory; together 
with the Annual Report of the Government Astronomer, Presented to 
both Houses of Parliament by His Excellency's command. John 
Ferres, Government Printer, Melbourne. 

Besides other interesting details of this important observatory, we 
learn from Mr. Ellery's report, which refers to the period between 
22nd May, 1877 ^^^ 30^^ June, 1878, that an unavoidable delay has 
occurred in the publication of the large and valuable series of drawings 
of nebulse observed with the Great Telescope ; but it will be completed 
.as soon as possible. Mr. Simms has presented a good solar spectroscope 
to the observatory. The Mars observations will soon be ready for dis- 
tribution. Very successful observations of the planet were obtained on 
67 nights. Besides a large amount of other work, several hundred 
measures of southern double stars have been made ; also a fine series of 
measures of the polar and equatorial 'diameters of Mars during opposition, 
and numerous measures of Saturn's ring. There were but 75 nights 
upon which observations of the nebulse could be made. 77 of the smaller 
nebulae in Sir John Herschel's general catalogue have been observed. 
The present aspect of many of these agree almost exactly with Herschers 
description, others are considerably changed, and some are so completely 
altered as to be only recognised by their position. Two nebulse, H 4223 
and H 1 561, widely separated from each other, and described by Herschel 
as prominent objects, cannot now be found, although careful search has 
been made for them. The nebulse round 7) Argus has been, on six even- 
ings, compared with the drawings of March, 1875. The only change 
detected is a break or separation in one of the branches on the preceding 
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side. This has been clearly established. Observations of the satellites 
of Uranus were obtained on sixteen occasions, and a diligent, but unsuc- 
cessful, search was made for the satellites of Mars on sixteen nights. 
Mr. Turner has also made several fine coloured drawings of Mars and 
Jupiter at their oppositions. 

Mr. Ellery savs : *^ On the 24th September last year, I received a 
telegram from Sir Georee Airy, requesting us * to watch Mars for sus- 
pected satellites/ but unfavorable weather prevented more than a partial 
compliance with this request. On the nth of October, however, a 
telegram announced that the satellites had actually been discovered by 
means of the great refractor at Washington. At this time our great 
telescope was crippled by the breaking of the declination clamp, and it 
was not until the i6th that we could commence our search for the uewly- 
diacovered bodies. Mars had by this time increased his distance from the 
earth so much, that our failure to find them might be thus accounted for. 
There can be no doubt that the smaller of the two satellites was seen on 
one occasion, but clouds interfered before its identity could be verified. 
Although we were so late in the field, our failure to find these bodies with 
certainty and ease is somewhat unaccountable." 

The cost of a new and larger transit circle, which is much wanted, it 
appears would be about £1,200, and it would take two years in con- 
structing. One has lately been erected at the Sydney observatory ; and 
it is hoped that the Government of Victoria, with its accustomed, liber- 
ality towards the observatory, will soon grant the requisite means. 

Stonyhurst CoUege Observatory, Results of Meteorological and Magnetical 
Observations, 1878. Manresa Press, Boehampton, 1879. pp. 62. 
We are always glad to see this excellent little annual with, in addition 
to its careful scientific records, its agricultural notes, and observations of 
crops and flowers and of trees and shrubs. Father Ferry arranges his 
matter in a pleasing and compact form, easy to examine. We find that 
the reduction of the meteorological observations at Kereuelen Island, 
during the Transit of Venus expedition has been completed, and together 
with a discussion of the Challenger observations in 1874, and of the Erebus 
and Terror observations in 1840, will be published by the meteorological 
office. A large automatic spectroscope is a late important addition to the 
observatory, with which it is intended to keep as nearly as possible a 
daily record of the number, shape, and position of the prominences of the 
chromosphere. We rejoice that the object glass of the large equatorial 
has been much improved in definition since it was repolished by 
MM. Troughton and Simms. The Manila observatory has been 
aided with instruments, &c., and yearly reports of that distant station 
have been published since 1870. A series of magnetic and meteorological 
observations are to be made in connection with the new Jesuit missions 
in the South of Central Africa. 

Navigation and Nautical Astronomy, With special table, diagram, and 

rules adapted for navigatinsr iron ships. By Rev. W. T. Read, M.A.y 

Head Master and Chaplain, Thames Nautical Training College, 

H.M.S. " Worcester." London : Elliot Stock, Paternoster Row, 1879. 

pp. 230. I OS. 6d. 

Contents are — ^Part I., Navigation. Part XL, Nautical Astronomy. 

Part III., Investigations of Rules, and examples for exercise, with 

answers. There are no tables supplied, but those of Riddle are especially 

reconmiended, which have been used in the compilation of the work. 

It is a representation of the course which has been uniformly adopted 
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in the training of Mercantile Marine Cadets on board H.M.S. " Wor- 
cester/' over Sie mathematical instruction of whom the author has 
presided since the institution of the College, and he offers it as the result 
of many years experience in the teaching of theoretical navigation and 
astronomy. He trusts that it may be found seryiceable both to nayigating 
officers and to pupils in course of training in navigation schools generally. 
As far as we have examined this work it seems to us clear, complete, and 
well drawn up. The author's experience as a teacher must have been of 
great advantage to him in its compilation. The department of nautical 
astronomy is often of interest to others than professional men, — ^passen- 
gers in ships, and travellers by land, for instance. This part reminded 
us of many a pleasant night-watch in the tropics, on board one of the old 
East India Company's ships, when we used to assist the skilful officers 
^for whom that service was noted) in the taking of lunars, &c. Part III. 
IS very important. The mere mechanical working of rules, without a 
knowledge of the trigonometrical processes from which they are derived , 
is not at all satisfactory. 

Key to the Universe^ or a New Theory of its Mechanism, Founded upon 
a — I. Continuous Orbital Prepulsion, arising from the velocity of 
eravity, and its consequent aberrations ; II. Resisting Ethereal 
Medium, of variable density. With mathematical demonstrations 
and tables. By Orson Pratt, sen. W. Budge, Islington, LiverpooL 
pp. 1 1 8. 6s. 
The author makes the aberration of the gravitating force the same as 
the aberration of light — assuming light and gravity to be transmitted in 
the same time— and as this will accelerate the orbital motion of a planet^ 
it will counteract the opposite effect of the resistance of the ethereal 
medium. It is the same with the rotation of the sun, and of all rotating 
worlds. We do not enter into the calculations and theorems relating to 
the above and many other points, such as ethereal currents, Ac, because 
we regard both the main points as yet unproved, and as resting on (im- 
probable) assumption. " Nothing is more certainly established m physi- 
cal astronomy than the excessive minuteness of the resistance offered by 
the ether to the planetary motions, if, indeed, there be such a resistance 
at all appreciable, even when the velocity is, as in the case of the earth, 
somewhere about 100,000 feet per second I *' The evidence to the con- 
trary once thought to have been given by the comet of Encke is not now 
relied upon. On the other hand the minute acceleration of the earth in 
its orbit (on the supposition of the transmission of gravity even with the 
speed of light) would increase the major axis, and therefore the length of 
the year very perceptibly in a short time. (See Note of Sir John 
Herschel in his ** Familiar Lectures," &c., p. 90, and *^ Outlines," &c 
(660), (661), 5th edition.) The author of ihe "Key to the Universe*' 
calculates that this accelerating force would increase the periodic time of 
the sidereal year by 3 hours, 56 minutes, 17*2 seconds (p. 37), supposing 
the earth's orbit circular. It is curious that such a conclusion should not 
have made him suspect the soundness of his hypotheses, for a resisting 
medium powerful enough to counteract, upon the whole, such an effect, 
must inevitably have made itself known before now, not only (as once 
supposed) by Encke's comet, but in various other ways. The effects of the 
ethereal medium, and of the transmission of gravity are discussed in the 
loth Book of the Micanique Celeste, also in Mrs. Somerville's Mechanism 
of the Heavens, pp. 489-97, where it is shown that the former is insensible 
in regard to the moon and the earth ; and that the latter must be more than 
fifty million times greater than the velocity of light, and may therefore be 
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regarded as instantaneous. Pont^oulant, ThSorie Anafytigw, Vol. III., 
says one hundred millions. Like many others the author of this work 
makes more of the nebular theory than Laplace did. He thinks that its 
insufficiency to explain the phenomena of the uniyerse has caused " the 
astronomical world to be ag^in at sea without rudder or compass." He 
therefore presents a ** compass of his own invention." We fancy astro- 
nomers attach at present comparatively little importance to emu theory 
on this subject, although it has a certain interest of its own. The pro- 
perties of the ether, it has been well observed, are of a much hip;her order 
in the arcana of nature than those of tangible matter, and the high priests 
of science still find the latter mostly far beyond their comprehension. 
Mr. Orson Pratt's book displays some ability and ingenuity, and we dare 
say cost him much trouble. We fear both have been misdirected. 



77ie Solar Ittwmnation of the Solar SyatearOy &c., &c. By CoUyns Bimon, 
Hon. LL.D., Edin. London : Williams and Norgate, 1879. pp. xUy. 
and 211. 

The above is a small part of the title of this book — <' wherein it is 
shown that according to undisputed facts of nature and of science, the 
solar illumination is equal throughout the whole system, and the law of 
the inverse squares for light, physically impossible. To which is added 
the prospectus for a prize of fifty guineas, offered for disproof of the 
scientific facts here for the first time indicated. Also an appendix from 
the writings of professional men." The writer has for five-and-twenty 
years been vainly endeavouring to call the attention of professional men 
to the ** extraordinary errors ^ so long taught in the above laws. He 
1 takes, however, some comfort from the case of Dr. Toung, who had to 

wait twenty years for the recognition of his g^at discovery. But, 
Dr. Simon, we fancy, is waiting rather like the rustic in Horace for the 
river to fiow by that he may pass over. We think he has dilated on his 
crotchets in as wearisome a book as ever we met with. 



PuhUcationa of the Cincinnati Observatory. Micrometrical measurements 
of 517 double stars, observed with the 11 -inch refractor durine the 
year 1877, under the superintendence of Ormond Stone, A.M., 
Director. Cincinnati, 1878. pp. ix. and 74. 
The object-glass of this observatory has been refigured by Alvan 
Clark & Sons, and notwithstanding a large number of veins is now of 
excellent defining power. There are eight non-achromatic eye-pieces, 
magnifying from 95 to 1,500 times, and an achromatic and a diagonal 
eye-piece by Alvan Clark & Sons, magnifying 450 and 310 times respec- 
tively. The powers mostly employed in these measurements seem to 
have been 230 and 450. *' Whether observing position angle or distance, 
care was always taken that the head of the observer should be so 
inclined that the line joining the two stars should be either normal or 
parallel to the horizontal section of the eyes.** A careful investigation 
of personal equation was made ; particulars of which are given in the 
introduction. The observers were Messrs. Herbert A. Howe, Winslow 
Upton, and Ormond Stone. ** Colours were estimated numerically, 
10 indicating red ; 20, yellow ; 30, blue ; and intermediate numbers, 
intermediate colours. The amount of tinge was estimated on a scale of 
5, zero indicating white. In recording these numbers the amount of 
tinge was written before the colour, with a period between the two, thus: 
2.20 4.30 means that the principal star is somewhat tinged with yellow, 
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while the eompanion is deep blue." This is a yerj compendious way, 
but we are hardly sure we like it. The stars in this valuable work are 
chiefly southern ; still many are accessible in this country. Publications 
like this, emanating from professional observers with first-class instru- 
ments, impress us with the conviction that double star work is passing 
away from the sphere of amateurs, unless exceptionally skilful and well- 
equipped. We copy particulars of one object, v Scorpii, the principal 
star 01 which we believe was first found to be double by Mr. Bumham in 
1863, who elongated A and B with 6-inch aperture and 4CX) power, and 
regarded the eroup as the finest known quadruple in the heavens. It 
has been seen double with the 26-inch Wasnington refractor, and with a 
7^inch by Dembowski. In the Cincinnati catalogue A and B are thus 
noted : Epoch 1877. 5^7* ^^S- 4-o ^-o* Angle of position 8°'6 ; dist. 
o''59; power used 630 ; and a note says, ^'occasionally notched." And 
for C and D, epoch 1877. 37^ i>^f^* 7*o 8.0. Angle of position 46° '2 ; 
dist. I '.86 ; power 230. This pair is mentioned by Webb, {Celestial 
objects). We have seen it several limes with 3}-inch. 



Observations of Mars at Madeira, August and September , 1S77. By N. E. 
Green, Esq. (Reprinted from the Monthly Notices of the B. A. S., 
November, 1877, and the Memoirs of the B.A.S., YoL XLIV.) pp. 26. 

These observations were made with a reflecting telescope of the New- 
tonian form, with a 13-inch silver-on-glass speculum, figured by Mr. 
Geo. With, of Hereford, and kindly lent by him for the occasion. Its 
performance was perfect The frame was mounted as an altazimuth, open 
at the sides, thus giving free access to the external air. The powers em- 
ployed were from 200 to 400. The one most frequently used was 250. 
The instrument was first erected at an elevation of about 1,200 feet, and 
afterwards moved to a situation 2,200 feet above the sea. A very fine 
12^-inch speculum, by Messrs. Home and Thomthwaite was also em- 
ployed. The twelve views which accompany this paper were selected 
from forty -one drawings, all of which were made direct from the telescope ; 
the endeavour in the selection being to give a view of the planet at intervals 
of about two hours. They are compared with drawings made at Green- 
wich by Mr. Christie and Mr. Maunder, by Mr. Brett, at the Land's End, 
by Prof. Schiaparelli, at Milan, by Dr. Terby, at Louvain, Prof. Trouvelot, 
at Cambridge, U. S., Mr. Lockyer, Capt. Noble; Mr. Pratt, of Brighton, 
Mr. Banks, Dr. Dreyer, at Lord Rosse's observatory, Mr. Joynson, and 
others. The chart of Mars has also been compared with views of the 
planet by the above observers, and no form is introduced that has not 
been confirmed by the drawings of at least three observers. The names 
are those employed by Mr. Proctor in his chart of Mars, adapted as far 
as possible to the recent observations. New names have been added by 
the author where required. 

The author observes that the drawings furnish evidences of the general 
clearness of the atmosphere of Mars, and though the presence of an at- 
mospheric envelope is also abundantly shown, the clouds of Mars are 
evidently much less dense than those of the earth. Besides the evidence 
in favour of the white polar caps being composed of snow, there is also a 
strong indication of the presence of snow on the edge of Beer continent, 
near the equator, which may possibly be bounded by mountain ranges of 
great height Similar lines of light, indicative of snow, may be seen in 
other portions of the surface of the planet. It has been remarked that 
the polar snow caps do not agree exactly with the poles of the axis of 
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rotation. An attempt has been- made to illustrate the subject of colour in 
the drawings. ** The general tone of the central portions of the disk may 
be describe as a warm yellow, brightening into orange on some of the 
continents. . . . The darker portions, supposed to be water, were a 
greenish grey, partly due to contrast with the orange, but it varied so 
much in depth and tone, that much of its colour must have been the 
result of local changes. It was very interesting to observe the delicate 
alterations in depth of the darker portions, and if depth of tone means 
depth of water, c&ep indeed must be some parts of the sea of Kaiser.'* 

The author expresses his thanks to those who kindly placed their 
drawings at his service, and to Mr. Marth for valuable information about 
the planet. Friends at Madeira rendered him much assistance, in par- 
ticular Mr. Wm. Hilton and his family, and Mr. Charles B. Blandy. 
The views are accompanied by index maps, descriptions and observations, 
and a table of latitudes and longitudes has been supplied by Mr. Marth. 

We are, indeed, highly indebted to Mr. Green for this reprint. At a 
a very favourable opposition of Mars, in 26 nights, of more or less 
goodness, under skies more propitious than our own, with an instrument 
of first-class excellence, he has carefully studied the features of the planet, 
which he well calls the ** most terrestrial of the heavenly bodies.*' Aided by 
the kindred works of others, his skill and experience, both in observing 
and delineating, have enabled him to present us with a map and views finely 
executed, and Which are really surprising when we reflect that under the 
best circumstances we are separated from Mars by 35 millions of miles. 
It will be remembered that the opposition of 1877 occurred only nine days 
after the planet had passed its penhelion, and the earth was at its greatest 
distance from the sun only two months previous. In some oppositioDs 
Mars is 62 millions of miles distant from us. If we take its distance at 
the opposition of 1877 at 35 millions of miles, this is equivalent to 146 
times the mean distance of the moon from us. Yet the power of 250 used 
by Mr. Green, exhibited the planet as though it had a diameter of 2°, or 
nearly four times larger than the average full moon to the naked eyr. 
In other words it showed Mars (nominally) as if seen at a distance of 
140,000 miles without a telescope. It is, then, highly creditable both to 
opticians and astronomers that we should know so much of its surface. 
Strong as is its general resemblance to the earth, it is possible that a 
nearer acquaintance might bring out, as in the case of the moon, some 
puzzling and dissimilar features. At present, thanks to the united efforts 
of careful observers, there is, as remarked by Mr. Green, ** an evident 
advance in the knowledge of fixed markings, and the doubts and diffi- 
culties which in former years have attended the effort to harmonise 
conflicting views, have in a great measure disappeared — a fairly consistent 
Mars being the product of the memorable opposition of 1877. 



Endron Illumination in Private Spectroscopy^ and its Applications to both 
'Blow-pipe Flames and Electric Illumined Gas- VacuumTubes, By Piazzi 
Smyth, Astronomer-Eoyal for Scotland, &c. Read before the Royal 
Scottish Society of Arts, Feb. 10, 1879. Edinburgh : printed by Neill 
and Company. 1879. ^* 20. 
It occurred to Piazzi Smyth to look at the flame end-on, in place of, as 
almost every spectroscopist had hitherto done, transversely to the axis of 
the flame ; the result, without any other change, was almost magical. 
The light was brought to the slit by an anterior image-forming object 
glass. The details given by the author show how acmiirably this con- 
trivance answers. 
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METEOR. 

Padre Denca writes in the Boman papers that a rolendid meteor was 
seen on the evenine of the 6th October, at 8h. 45m. It appeared in Lyr», 
giving a light equal to that of the fiill moon on a clear night. Its nucleus 
seem^ four times larger than Jupiter, and its light, at first bright green, 
passed into orange. It was followed by a luminous streak. After a 
rapid flight the bolide was extinguished in Corona Borealis. At the 
opening of the nucleus a noise was heard like the distant discharge of 
cannon. 
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N.B. — ^We do not hold ourselves answerable for any opinions expressed 

by our correspondents. 

To all communications must be annexed the name and address of the 

sender, as a guarantee of good faith. 



TO THE EDITOB OF THE A8TB0N0MI0AL EEGISTEB. 



THE GREAT SPOT IN JUPITER. 



Sir, — On the 25tli September, at 9.35 pjn., I bad a good — 
and my first — view of the great spot in Jupiter, and my silvered 
mirror and achromatic eye-pieces exhibited it as reddish brown, 
or orange brown, certainly not red as it appears to have been seen 
by some observers using refracting instroments. It was then over 
the southern belt of the planet, about one-third of its diameter 
in length, surrounded by an elliptical band of light tint. It wa» 
moving to the left, and by 9.19 p.m. had disappeared without 
the dark part having reached the margin of the disc. Writing 
on the subject to M. Niesten, of the Brussels Observatory, I 
received from him an important letter, the principal parts of 
which I subjoin. Further observations of the spot confirmed my 
first estimate of its colour, whilst its modes of disappearance and 
reappearance indicated its position as considerably below the 
luminous surface of the planet. 

Forest Bow, Sussex : I remain, &c., &c., 

Oct. 22, 1879. HENEY J. SLACK. 



M. Niesten says : Last year the red spot now seen on the disc 
had already attracted the attention of various observers. I 
doubt not it will be the same this year, for, from its characteristic 
form, and especially its permanence, it deserves to be studied. 
Since the 25th June I have frequently observed this fine spot. It 
always presented an elongated oval form. When in the middle 
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of ike dise its greater axis parallel to tlie equatorial belts had a~ 
length of 13^ and its lesser axis of 5'. Micrometric measure- 
ments taken on different evenings showed that this spot described 
a parallel distant from the south pole about 15'', the polar 
diameter being 48''. That which most strikes the eye of the 
obeerrer is the reddish brown colour by whioh it is uniformly 
tinted, and which is much more marked than that of the northern 
equatorial belt. This colour is heightened by o<Mitra8t with the 
luminosity of the elliptical ring which surrounds it. This ring, 
the breadth of which is about 5', is of a brilliant white, sharply 
standing out from the tint of the cloax zone which immediately 
surmounts the dark belt south of the equator. Two round pearls 
show themselves in the upper limb of the ring, towards the 
western part of the red spot. These pearls were first seen on the 
a ist September, and I could again sketch them on the 24th and 
29th of the same month. They were seen pretty easily by reason 
of their brilliant white hue. The ephemerides of Jupiter pub- 
lished by Mr. Marth in the Astronomical Eeginter^ permit us to 
ascribe to the centre of the red spot a zenographic* longitude of 
about 250°. In my observations I noted exactly the time when 
this spot reached the polar diameter of Jupiter, so as to furnish 
elements which will permit a determination of the times of its 
revolution. It' may not be useless to add that the red spot is 
easily seen in a telescope of 0*73°^* aperture, that its western end 
appears first near the east margin of the planet, and that it 
advances gradually across the disc to disappear on the western 
side. 

In my opinion spectroscopic and photographic observations 
would be very useful, for the determination of the physical con- 
stitution of this remarkable spot. In fact the photographs of 
Jupiter taken by Lord Lindsay in 1871, in the observatory of 
Mr. De La Bue, showed that the equatorial band which was red- 
dish, always appeared transparent in the negatives^ the light of 
the band not having acted in any way upon the sensitive plate 
(Astronomical Register, 1 87 1, No. 97, p. 295). It would probably be 
the same with this red spot, for its colour is much more marked 
than that which usually tints the north equatorial belt. 

I have been curious to see in the numerous sketches of 
Jupiter taken in former oppositions, if there were not traces of a 
spot or portion of a belt, similar to that now seen, and I have 
been able to prove that at different epochs a nearly identical spot 
has made its appearance in the same region on the disc of the 
planet. I will cite amongst others — 

* Zijv pro Zi^c> Jupiter. 
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1 8 581 II Oct., 13I1. ism.y T.M.P. Ooldsoliinidt drew and mea- 
sured a remarkable black elongated spot (Cosmos, Vol. 
XIV., p. 148). 

1858, 27 Oct., i6h. 30m., G.M.T. Mr. Murray noticed a re- 
markable streak visible below. 

1858, 18 Nov., 15I1. 45m., G.M.T. Mr. Lassell drew two re- 
markable oblong spots. In point of intensity tHey are 
not at all exaggerated ia bis drawing (Monthh/ Notices, 
Vol. XIX., p. 51). 

18711 X Dec, lib. 30m., G.M.T. A drawing of Mr. Gledhill 
sbows a black spot in tbe south hemisphere, on the 
western side of the disc, while a beautiful oval lu- 
minous spot was seen to the east. 
4 Dec., I oh. 40m., G.M.T. Black spot only seen occupying 
same place as on ist December (Astronomical Register, 
1870, April, p. 81). 

1 873. Lord Bosse's observations in Monthly Notices, Vol. XXXtV., 
p. 238 and seq., show : 

7 March, iih. 33m., G.MT. Fig. 2, a and b very white, 

the following part of h reddish. 
10 April, 9h. 12m., G.M.T. Fig. 3, & is very white with a 
reddish part on the following side. 

22 March, loh. 21m., G.M.T. Fig. 4. There is a reddish 

spot on the preceding side of a and b. 

8 Feb. i3h. 30m., G.M.T. Fig 18. A reddish yellow patch 

on following side of b. 

The drawings of M. Bredichin made in the Moscow Observa- 
tory show : 

1875, 18 May, iih. 40m., T.M.M. Fig. 14. The darkest spot 
on the disc is a band in the south temperate zone, cut 
by three clear stripes, to the right of which the dark- 
ness is a little more intense. 

23 May, I oh. 40m., T.M.M. Fig. 18. The dark band of 

the zone d is cut obliquely by two clear stripes, the left 
one being very luminous, like a flux of the luminous 
matter across the dark band. In these observations the 
central meridian of the planet was approximately 249° 
and 246°. 
1878, 23 May, i5h. 30m., T.S.M. Fig. $. Central meridian 
281^. The band d sends out protuberances into c, the 
interspaces between them being the darkest on the disc. 
4 June, i5h. 40m., T.S.M. Fig. 8. M. 0. 268^ Over d 

extends a brown ray crossed by brilliant stripes. 
7 June, I5h. 30m., T.S.M* Fig. 12. M. 0. 246°. The 
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clearest part is the lower brancli of d, THis brancH is 
granular and white, and above it the darkest part is seen. 
9 June, I5h. 45m., T.3.M. Fig 12. M.O. 29°. The zone 
d sends out three protuberances in the upper part of c. 
These protuberances are the brightest portion of the 
disc, and the interspaces are very dark. 

After this come observations of this same red spot by Messrs. 
Piitchett, NiesteUy Dennett, and Trouvelot, published in Astro^ 
nomcal Register, June, 1879, p. ^43* 

In 1869 Mr. Gledhill, in Mr. Grossley's observatory, was the 
first to notice a similar spot in the south hemisphere of Jupiter. 
It was seen in America by Mr. Mayer, and a second time by the 
first observer in 1873 {Astronomical Register^ 1870, August, No. 
92, p. 169). In the drawings of Jupiter published in the obser- 
vations of Bothcamp (?) the 13 May, I7h. 8m., 187 1, Mr. Lohse 
figures an elliptical cloud, bright white, in the same region of 
Jupiter, and M Bredichin, at Moscow, noticed an oval luminous 
spot on the 25 April 1875, at iih. 45m.. T.M.M.^ and on 10 July^ 
1877, I7h. 45m., T.S.M. 

It would be interesting to study the question of whether these 
oval spots, dark or light, present themselves in different opposi- 
tions in nearly the same meridian. Concerning the red spot, the 
observations of Lord Bosse in 1873, those of Bredichin in 1876, 
and those of 1878 and 1879 ^PP^^i" ^ affirm it. 

The careful work of Mr. Marth, indicating the central meridian 
in different drawings of Mars, and which have so powerfully aided 
a knowledge of the topography of that planet, has to be done 
with the numerous drawings of Jupiter. 

M. Niesten inquires whether Mr. Marth can give information 
on this subject earlier than December, 1 87 1 , when his ephemerides 
of Jupiter were first published in the Astronomical Register. In 
a note to Capt. Noble Mr. Marth says he is not aware of any 
ephemerides of Jupiter being published before December, 1871. 

M. Niesten inquires if anything is known of an association for 
studying Jupiter ? Perhaps some of your readers can tell. 

LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

NOVEMBER, 1879. 

Bt W. E. Bibt, F.R.A.S., P.S.S. 

The publication of obseryatdons will always contribute to the advance- 
ment of our knowledge. It is well known to selenographers that the 
lucid streaks on the moon offer a very difficult problem for solution, and 
but little is known of them at the present time. The study may be 
•divided into descriptive, confirmative, and discussive. Each set of obser- 
vations belongs to the descriptive, and from the raw material from which 
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deductions are drawn. So fiur m tlie writer is aware, mott obserrers con- 
tent themselves with making obsenrations, and if thej obtain a suitable 
channel proceed to publish them, but in manj cases they stop short of the 
most important step, discussing theoi, perhaps for want of knowinr how 
to discuss them, eipeeiallj if manj (^serrations have accumulated. In 
the case of the streaks near Proclus^ Mr. Dennett has embodied the 
results of his observations in a diagpram published in the English Mechemie, 
No. 754, Sept 5, 1879, p. 648, coL 3, but in a great measure his observa- 
tions stand alone, for only in a yery partial degree have they been con- 
firmed. In order to effect this each observer should, as soon after his ob- 
servations have been made as convenient, ascertain if his observations oon- 
Jirm or ditagrw with those already on record; contemporaneously with this 
process he should draft Tledgerise) each observation into a tablR drawn 
out to tenths of days of tne moon's age, which althou^ not giving exact 
resuUs will still be sufiicieotly exact to bring out variability if it exists. 
By many this will be considered a tedious process, but if persevered in 
for several lunations will yield important and interesting results. As 
examples and illustrations we shaU give some recent observations of 
Mr. J. P. Gray, of Bedford. 

It will be remembered that since the publication of Mr. Dennett's 
dl^^ram, above alluded to, some attention has been directed to the crater 
Peirce A and one of Mr. Dennett's streaks marked VIII. Mr. Dennett 
gives two streaks that cross each other, a littie south-east of Peirce A, 
marked respectively VIII. and VIII'. One of these streaks, as observed 
by Mr. Dennett, has not been confirmed, neither has the ertoMg of the 
two been continued. On September 25, at 11 p.m., moon*s age 9*7 days, 
D. J. P. 2407618, Mr. Gray noticed a white spot where Peirce A should 
have been visible, so far confirming Mr. Dennett's general statement that 
when the sun rises high upon Peirce A, it becomes, or rather appears, as 
a bright spot Mr. Gray observed that it was surrounded by a dark 
aureole with an only partially complete ring. He further says at 11*30, 
'< I again thought I could catoh sight of Peirce A, though only by 
glimpses." 

Mr. Gray obtained another observation on Oct. ist, from 10 to il p.m. 
Moon's age 15*7 days, D. J. P. 2407624. In his record he says, ''running 
from Peirce A and in such a direction that if it were produced it would 
pass just south of Proclus was a brilliant, thin [narrow] white line 
[streak], showing clearly against the softer and more diffused ray which 
formed its background and which filled up the space between Peirce and 
Peirce A. [This appears to be Dennett's VIII. emanating from a point 
on or near the north-west wall of Proclus, and which he somewhere 
characterises as a (night point. On October ist this particular streak was 
not traced from Peirce A by Mr. Gray beyond the border of the Mare 
Crisium, so that on this occasion it was confined to the surface of the 
Mare upon which it appeared as quite straight, extending from the border 
of the Mare Crisium to the southern wall of Peirce A. It will be 
remembered that the intersection that Mr. Dennett speaks of is S.B. of 
Peirce A, and this difference is in accordance with the motion that has 
been attributed to the northern streak. Again, the space between Peirce 
and Peirce A being occupied by the softer diffused streak, probably indi- 
cates a widening of Schroter's northern streaks. Mr. Gray remarks 
that the observation of October i corresponds with that of August 4, 
1879, at 13*30, in which a thin streak of light extended from the eastern 
border of the Mare Crisium to the southern edge of Peirce A ; not the 
slightest bend in it was observable. The smaUest period of similar phase, 
59 days I hour 28 mins., would give October 2nd, I4h. 58m. for tha 
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repetition of the phenomenon seen on Angnst 4, and the chsracter of the 
thtn streak being identical on both occasions, there can be but little doubt 
that the streak seen by 2Ir. Gray on Angust 4 was permanent between 
August 4 and October 2 in the present year. The next apparition will 
occur about November 30. Day of Julian Period Norember 7, 24076619 
Norember 17, 2407671, Norember 27, 2407681. 
Water Lane, Stratford, £.: 
October 20, 1879. 



Errata in last list page 243, line 6, for workings read markings; line i j 


or ohervation read 0^ 

THE I 
At T^tAnsn 


CMrattoa. 


IBEK 

GhRBBNW 




VsA NETS FOR NOVEM 

1 




r OYSB THB MeBJDXAH <NP 


ICH. 








1 


Meridian 


Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


PassNte. 






h. m. 9* 


• / 




h. m. 


Mercury ... 


1st 


IS 27 3 


S. 20 33J 


s;-o 


0453 




9th 


16 1442 


8.23 36 


5''-4 


I 1-4 




17th 16 59 48 


S.25 20 


6''-2 


1 4-9 
1 181 


f 


25tb 17 34 34 


S.25 31 


7*'-2 


Venns —. 


ISt 


II 51 47 


S. 22 


37«'-6 


21 67 




9th 


12 13 13 


S. I 21^ 

S. 3 oj 


33!*4 


20 567 




17th 


12 38 23 


29;-8 


20 50-3 
20 46*6 




25th 


13 6 16 


B. 5 8 


27''-o 


Mars ••• 


ISt 


3 26 49 


N.18 20^ 


23''-o 


12 431 




9th 


3 14 50 


N.18 2i 


22"'*9 


II 597 




17th 


3 250 


N.17 41 


22''-3 


II 16-3 




25th 


2 52 31 


N.I 7 21 


2i;;-3 


10346 


Jupiter .«. 


1st 


22 21 12 


S. II 40} 


4 1 "•2 


7 34-3 




9th 


22 21 55 


S. II 32 


iff'i 


7 7*6 




17th 1 22 23 27 


S.11 24I 


39''-2 


^377 




25th 


22 25 46 


S. II 9 


38'''2 


6 8*5 


Saturn ... 


ISt 


042 17 


N. I 36 


17^-6 


9 59« 




9th 


40 31 


N. I 26} 


i7''-4 


9 25-9 




t7th 


39 4 


N. I 19 


17'''2 


8 529 




25th 


037 59 


N. I 14 


I7'''0 


8 20*4 


Neptune ... 


ISt 


3 35 26 


N.13 I7i 


... 


II 51-9 




17th « 2 33 42 


N.13 9 


... 


10 472 



Merotuy sets about twenln^five minutes after the sun at the b^^- 
ning of the month, the interral increasing. 

Venus rises about three hours and a half before the sun on the ist, 
the interyal increasing. 

Mars rises about a quarter of an hour before sunset on the ist. On 
the 9th he rises at sunset, after which day he rises before sunset, the in- 
terral increasing. 

Jupiter sets about midnight at the b^^nlng of the month, and then 
earlier each night. He is at quadrature with the sun on the 26th. 

Batum sets about four hours after midnight on the ist, ^e interral 
decreasng. 
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DATK. 


Principal Ooeurrenoet. 


Jnpiter*8 SateUites. 


Paasage. 


Sat 


1 


h« ID. 

824 
22 


Sidereal Time at Mean 
Noon I4h. 41m. 36'566- 


1st Tr. E. 
1st Sh. E. 
and Tr. I. 
and Sh. I. 
and Tr. E. 


h. m. 8. 

832 
II I 

11 24 


h. m. 
Jupiter. 

7 38-3 


Stm 


2 


Near approach of 118 

Tauri (6) 
Neptune at opposition 

to the Sun 


ftthTr. L 


830 


7 345 


Mon 


3 


Sun's Meridian Passage 
16m. i9*6o<k before 
Mean Noon 


andEcR. 


8 26 


7 30*6 


Tues 


4 
5 


IZ 1 

"37 

1511 

1632 

'7 55 
1424 

15 5 

15 41 

16 40 
17 

18 6 
1338 


Occultation of i Gremi- 

norum(3i) 
Reappearance of ditto 
Occultation of 63 G^mi- 

norum (5^) 
Reappearance of ditto 


y 




726-7 


Wed 








7 22*9 


Thur 


6 


C Moon*s Last Quarter 


1st Tr. L 
1st Sh. L 
1st Tr. E. 


9 57 

11 14 

12 17 

4 45 

1 "7 
8 20 

10 6 52 
105059 


7 170 


Fri 


7 


Occultation of B.A.C. 
„ 3398 (6) 

Reappearance of ditto 
Occultation of B.A.O. 
„ 3407 (6) 

Reappearance of ditto 
Occultation of «- Leonis 

Reappearance of ditto 


Srd Oc. D. 
Ist Oc. D. 
SrdOcR. 
•rd Ec. D. 
1st Ec R. 


7152 


Sat 


8 

9 

10 


i 

Occultation reappear- 
ance of 34 SextantiR 
(6) '^ 


1st Tr. I. 
1st Sh. L 
IstTr. E. 
Ist Sh. E. 
and Tr. L 


425 

5 43 

645 
820 

" 3 


711-4 


Sun 






IstEc R. 


51956 


7 7-6 


Mon 


17 8 

1737 
13 


Occultation of a Virginis 

Reappearance of ditto 

Conjunction of Moon 

and Venus 5* 36' N. 


and Oc. D. 
and Ec. R. 


512 
10 37 16 


7 3-8 


Tues 


11 
12 
13 




4th Ec. R. 


73850 


7 0-0 


Wed 


12 38 


Mars at opposition to 
to the Sun 


and Sh. E. 


548 


Mars. 
II 43-3 


Thnr 


• New Moon 


1st Tr. L 


II 50 

838 
9 11 


1137-9 


Fri 


14 





• 


Srd Oc. D. 
1st Oc. D. 


II 32-4 


Sat 


■ ■■ 

15 
16 


Conjunction of Moon 
and Mercury 0* 13' N. 

Illuminated portion of 
disc of Venu8=o*388 

Illuminated portion of 
disc of Mars = i 'ooo 


1st Tr. L 
1st Sh. L 
Ist Tr. E. 
1st Sh. E. 


6 19 
958 


II 27*0 


Sun 


Saturn's Ring : 
Major axiR=43"-2i 
Minor axis= 5" 74 


IstEcR 


71538 


II 21*6 



Agronomical Oeevirreneet for November, 273 



X 



OATK. 



Mon 17 



Tiies 
Wed 



Thur 



18 



19 



20 



Prlnolpal Occurrences. 



m. 



Sidereal Time at Mean 
Noon I5h. 44m. 41*458 



636 
740 



Fri 

Sat 



21 



655 


21 



Ocoultaiion of o- Capri- 

corni (Si) 
Reappearance of ditto 



Jupiter*! SatelliteB. 



1st Sh. E. 
and Oc. D. 



SrdSh.I. 
3rd Sh. E. 



Sun's Meridian Passage 
jm. 29731 
ean Noon 



14m. 29731 before 



^ Moon's First Quarter 
Conjunction of Jupiter 

and o- Aquarii 0*" 2' N. 
Conjunction of Moon 

and Jupiter s° 30^ S. 



22 



Sun 23 



7 55 
9 6 



2nd Sh. I. 
and Tr. E. 
4th Tr. E. 
and Sh. E. 



h. m. s. 
4 26 

7 45 

4 9 
7 37 

536 

6 20 
826 



Pa8B«ge> 



Occultation of 16 Pis- 

cium (6) 
Reappearance of ditto 



1057 

II 57 
21 



Mod 

Tues 



24 



25 



Occultation of 45 Pis- 

cium (6) 
Beappearance of ditto 
Conjunction of Moon 

and Saturn 8° 26' S. 



1st Oc. D. 



Ist Tr. I. 
Ist Sh. I. 
Ist Tr. E. 



h. nu 
Mars. 
II 16- 3 

II 10*9 



II 5*6 



II 



1st Oc. D. 
Ist Ec. B. 



Conjunction of Venus 
and e Virginis 0° 2' N. 



Wed 



26 



Thur 

Fri 

Sat 
Sun 

DE 

Mon 



27 



7 
18 

845 
824 

1^8 
1845 



Jupiter at quadratuie 

wiUi the Sun 
Conjunction of Moon 

and Mars 3* 51' a 
Near approach of B.A.C. 

782 (6i) 
Occultation of fi Arietis 

C5i) 
DLeappearance of ditto 

Near approach of 47 

Arietis (6) 
Near approach of c 

Arietis (4^) 



28 



,6 SO 

II 34 
I2_43 

It 

9 22 



29 



30 



c. 



Ist ISh. I. 
1st Tr. E. 
1st Sh. E. 
and Oc. D. 



3rd Tr. E. 
3rd Sh. I. 



934 
lOJi 



II 0*3 



10 55'i 



534 
9 II 19 



4 3 

o 22 
10 20 



10 49*9 



10447 



Near approach of 66 

Arietis (6i) 
Occultation of 9 Tauri 

(6) 
Reappearance of ditto 



and Tr. I. 
and Sh. I. 
and Tr. E. 
and Sh. E. 



615 
8 II 



O Full Moon 
Occultation of 62 Tauri 

(6) 
Reappearance of ditto 



16 6 

16 32 
9 16 

10 19 
23 



Occultation of 118 Tauri 

(6) 
Reappearance of ditto 



1030 
1038 



Occultation of 5 Gremi- 

norum (6) 
Reappearance of ditto 
Uranus at quadrature 

with the Sun 



4th Oc. D. 



and Eo. K. 



530 

823 
II 4 



10 39*6 



10 34*6 



10 29*6 



9 4 



5 10 13 



1st Tr. I. 



Occultation of 44 Gemi' 

norum (6^) 
Reappearance of ditto 



1st Oc. D. 



Ist Tr. I. 

Ist Sh. I. 

Ist Tr. E. 

1 1st Sh. E. 



10 9 



10 24*6 



10 19*6 



730 



438 
5 59 
657 
817 



10 147 



10 9*9 



ID 5*1 
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THE SATELUTES OP MASS, 1879. 

Aiwle of position p^ of the major axes of the ap par e n t elfipsee dee- 
oribed by the satellites, and miyor and minor seal-axes a h ezpreased in 
■emi-difllmeters of the planet's disk, and also in seconds of arc^ «' 6** 

Phobos. DeimoA. 



»«▼• o 53*35 


277 


0*59 2672 


o-5<> 


6-94 1^8 


66-86 


I4'a3 


lo 52-91 




0-68 2664 


1-29 


6^66 


1625 


20 52*60 


( 


076 2559 
3-82 2380 


7"oo 


1-90 


64-04 
5950 


I7§2 


^0 52-46 


277 i 


7-06 


6*94 2t36 


1766 


Deimos will be at its greatest elongations 


(^ n£" in position angle 53° 


and <* sp. 


" in pot. 233*) about the following times : 






G.M.T. 


h. 




h. 




h. 




h. 


Not. I 


2' I sp. 


Not. 9 


6*9 nf. Not. 17 


ii'6 sp. Not. 25 


1*2 sp. 




\rz nf. 




22*0 sp. 


18 


27 nt 
I7'8 spw 




163 n£ 


% 


8-4 sp. 


10 


131 nf. 




26 


7'5 *?r 




235 nf. 


II 


4*3 v. 


19 


9ro n£ 




22*6 n£ 


3 


147 «P. 




194 nf. 


20 


ori sp. 


% 


137 "P. 


4 


5-8 nf. 


12 


10*5 sp. 




15-3 ^ 
6-4 sp. 


49 nf. 




20'9 sp. 


13 


17 nf. 


21 




20-0 sp. 


5 


12*1 nf. 




i6'8 sp. 




21*5 nil 


29 


ior2 ait 


6 


3'* "?; 


»4 


7-9 nt 


22 


127 sp. 


30 


23 sp. 




18-3 nf. 




23-1 sp. 


23 


3-8 nf. 




17*4 nt 
i-5 sp. 


7 


9-5 "p. 


11 


14*2 nf. 




1 8*9 sp. Dec. I 


8 


o'6 nf. 


5'3 »P. 


*4 


lai m. 




237 nf, 




157 sp. 




205 nf. 






2 


14-9 sp. 



About 3*8 hours before and after the times of greatest elongations 
Deimos will be* at the distance of one diameter of the disk firom the edge 
of the disk, and about 39 hours before and after the g^atest elongations 
at the distance of two diameters. Some position angles of Deimos, 
obserred on Oct. 15 by Mr. Common, indicate that the times of the 
greatest elongations given on page 249 for October are about o*3h. too 
early, Obserratfens of Phobes hare not yet become kno^iru. A. M. 

J ■ ■ ' "'~ 

MAB8. 



Madler's snot "a" will pass the osntral mevidian of tiie planer's disk 
about the following times : 

1879. 
Nov. 24 

*5 
26 

y . page 249. A. M. 

THE INNER SATELUTES OF SATURN. 



h. 




h. 


h. 


4'2 


Not. 27 


61 


Not. 30 rg 
Deo. I 8*6 


4-8 


28 


67 


55 


29 


7*3 


a |-a 



Major and minor semi-axes of the apparent orbits of the sateliites, 

expressed in semi-diameters of Saturn's equator. 

Mimas. EnceL Tethys. Diene. Rhea. 

Migor 314 403 4-99 6*40 8-93 

iNoT. I 0*43 ■ 0-50 0-69 0-88 1*23 

,. II 0-42 0*54 cy67 o^ 1*20 

;; 21 oil 0-53 0-66 084 ri7 






Dec. t 0*41 0*52 0*65 0-83 ri6 



r 



Jupiter* 



^f 



Approximate Greenwich times of some of the QOiijpiptions (^ ;ihe 

i of the ball and; the Q^48 of the .r^ng^ ▼. p. 216 : 



sateflites with the centre 



1879. Gr. M. Time, 
h. 



Nov. I 



8 



10 
II 
12 

'5 



np. 

sup. 

nf. 

sf. 



13-5 
149 

io*i 

II-4 

6*2 

91 

lO'I 



77 Dione 
87 Khea 
8-8 Encel 

12*6 Dione 

14*2 Tethys nf. 

78 Encel sf. 
12*8 Tethys sp. 

Dione nf. 

Rhea inf. 

Encel sp. 

Tethys nf. 

Dione sf. 

Encel np. 

Tethys sp. 

.. 7*1 Dione nf. 

87 Tethys nf. 

11*4 Encel nf. 

7*4 Tethys sp. 

iO'4 Encel sf. 

145 Tethys sf. 

6-0 Tethys nf. 

127 Encel sp. 

13*2 Tethys np. 

87 Dione np. 

117 Encel np. 

11-8 Tethys sf. 

9'4 Rhea siip. 

9*6 Dione sp. 

10-5 Tethys np. 

6*5 Encel sp. 

9*1 Tethys sf. 

13*1 Encel sf. 

7*8 Tethys np. 

6*4 Tethys sf. 



n. 



s. 



7*8 Encel 

11*2 Dione 

6-8 Encel 

12' I Dione 

9-1 Encel 



nf. 
sf. 
sf. 
nf. 
sp. 



1879. Gr. K. IWe. ' 

' h. ^ • ' 

8*2 Encel np. 

5*8 D^one nf. 

10*5 Encel nf. 

137 Dione- np. 

9*5 Enc^ 'sf. 

lO'i Rbeii^ stip. 

11*8 Encd sp. 

7*4 Dione np. 

iO'8 Enc^l np. 

1 2*5 Teth|)rs tip. 

8*2 Dione sp. 

II 'I Tethys nf. 

5*6 Encel sp. 

9*8 Tethys sp. 

8*4 Tethys nf. 

6'9 Encel. nf. 

7*1 Tethys sp. 

9*9 Dione sf. 

57 Tethys nf. 

5*9 Encel sf. 

iO'8 Dione nf. 

12*9 Tethys np, 

47 Rhea , i^f. 

8*2 Encel 

11*5 Tethys 

7*2 Encel 

io*2 Tethys 

4*5 Dione 

8*8 Tethys 

9*5 Encel 

10*9 Rhea 

12*4 Dione 



16 
17 

18 
20 



21 
22 

23 
24 

25 



26 

27 
28 



s. 



n. 



sp. 

sf. 

np. 

np. 

nf. 

sf. 

nf. 

sup. 

np. 



8. 



29 

30 

Dec. I 



7-5 Tethys np. 
8*5 Encel 



61 Tethys 

10*9 Encel 

4-8 Tethys 

6*1 Dione 

9*6 Encel 



sf. 

sf. 
sp. 
np. 
np. 
np. 
AM. 



JUPITER 



1879. 



Angle of Latitude of 

position of Earth | Sun ^ Equat. Greatest 

2^'s axis, above 2f 's equator, diameter. phase. 



Nov. 6 33663 +ri7 +r47 42*86 0-38 

j6 336-56 i-i6 1-51 41*48 0*40 

26 33643 +115 +i'5S 40*15 0'40 

The assumed First Meridian passes the middle of the illuminated disk at 
the following times : " 



I. 



(% 
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h. HU 

Nov. II 3 33-6 

13 31*8 

12 9 22-9 

»3 5 14*0 

14 I 51 

II o*6 

- 15 6 517 

" 16 2 42*8 

-1 12 383 

17 8 29-4 

18 4 20'5 

19 o 11*6 

10 7*2 

20 5 583 



1879. 


G. M. T. 




h. m. 


Nov. I 


5 237 


2 


I 147 




II IO'2 


3 


7 1-3 


4 


2 523 




12 47*8 


5 


8389 


6 


4 299 


7 


2I-0 




10 16*5 


8 


6 76 


9 


I 586 




II 541 


10 


7 45*2 



Dec. 





h. m. .' 


21 


I 49*4 




II 450 ^ 


22 


7 361^ • 


23 


3 272 




13 2Z'S 


24 


9 '3'9 


25 


5 51 


26 


56-2 




10 518 


27 


6>42*9 


28 


2 340 


t 


12 29*6 


29 


8 20'8 


30 


4 "'9 


I 


3-1 




9586 



About 3h. 20m. before these terms the reddish spot now visible on 
Jupiter's southern hemisphere will begin to cross the middle of the illu- 
minated disk; and will take more than an hour in passing it. It is very 
desirable that careful estimations should be, whenever possible, for 
ascertaining the exact times when the preceding and following ends, and 
also the middle of the spot, apparently cross the axis of Jupiter. A. M. 

Books received. — ^First Fart of Vol. XI. of the Annals of the Harvard 
College Observatory, — Proceedings of the American Academy. By 
Professor Langley .--Observations upon the Temperature, &c., of the Past 
Summer. By C. L. Prince. — ^A Handbook of Double Stars. By Edw. 
Crossley, Joseph Gledhill and James Wilson. London : Macmillan & Co. 
1879. — i)6uble Star Observations. By S. W. Bumham. 

ASTBOKOMIOAL BXGIBTES— Subaoriptioas z«oeived by the Editor. 



To Oct., 1870. 

Fisher, J. S. 
Harker, J.. G. 



To Deo., 1879. 

Lettsom, W. G. 



To Jan. 1880. 

Cooper, W. E. 



TO CORRESPONDENTS. 



We cannot publish communications which are not authenticated by the 
name and address of the sender, as a guarantee of good fitith. 

When subscriptions sent by post are not acknowledged in the next 
number, the Editor will be much obliged if subscribers will at once inform 
him of the fact. 

All Letters requirine: an answer must enclose a penny stamp. 

The Editor will be obliged if those gentlemen who have not paid their 
subscriptions will kindly send them by Cheque, Post-office Order, ot penny 
postage stamps, but the Editor wiU not be liable for loss in transmission. 

Post Office Orders for the Editor are to be made payable to John 
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Session 1879 — 80. 

The First Meeting after the Long Vacation^ November i4th^ 1879. 

Lord Lindsay, M.P., President^ in the Ohair. 

Secretaries — ^Mr. Glaisher and Mr. Banjard. 

The minutes of the preceding meeting were read and confirmed. 

William Charles Armstrong, Esq., Wanderers' Club, Pall 

MaU. 
Prof. J. J. Astrand, Observatory, Bergen, Norway. 
Thomas W. Bithrey, Esq,, 45, Stepney Green, London, E. 
Bev. James Law Chalhs, MA.., Vicarage, Stone, near 

Aylesbury, Bucks. 
George Howard Darwin, Esq., M.A., Trinity College, 

Cambridge. 
Henry T. Vivian^ Esq., 34, Wellington Boad, Camberwell, 

S.B. 
Bobert "Eumsey Webb, Esq., M.A.| St. John's College, 

Cambridge, 

were balloted for and duly elected Fellows of the Society. 

Mr. Glaisher announced that 169 presents had been received 
since the last meeting, amongst which he drew especial attention 
to ** A Handbook of Double Stars," by Mr. Edward Crossley and 
Mr. Gledhill and Mr. Wilson, and to a quarto book on Auroras, by 
Mr. Band Capron. Dr. H. Draper had presented to the Society 
some original negatives of the spectrum of oxygen compared with 
the solar spectrum, and Dr. Gould, of Cordova, had . presented 
some large photographs of the moon, which were exhibited in the 
meeting room. The thanks of the Society were voted to the 
donors. 

TOL. xm. 
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Professor Adams was called upon to read a paper On the elUp^ 
ticity of Mara, and its effect on the motion of the aatellitea. He 
said that one of the results of Professor Asaph Hall's discussion 
of the observation of the satellites of Mars was to show that the 
orbits of both the satellites are at present inclined at small angles 
to the plane of the planet's equator. It becomes an interesting 
question to inquire whether this state of things is a permanent 
one. If the planes of the orbits of the satellites retain constant 
inclinations to the orbit of the planet, as they would do if the sun's 
disturbing force were the only one acting, their inclinations to the 
plane of the equator of Mars (which makes an angle of 27° or 28^ 
with the plane of the orbit) would in time become considerable. 
In a recent number of the Astronomieche Nachrichten, Mr. Marth 
has found the motions of the nodes of the orbits of the satellites 
on the orbit of the planet due to the disturbing action of the sun, 
and he concludes that if there is no force depending on the internal 
structure of Mars, which modifies the sun's action, the nodes of 
the orbits will be in opposition to each other a thousand years 
hence. But it is well known that if there is no disturbing force 
the ellipticity of a planet would cause the nodes of its satellite's 
orbit to retrograde on the plane of the planet's equator. The 
ellipticity of Mars is still unknown, and is probably too small to 
be ever directly measured, but its amount may probably be deter- 
mined from the motion of the satellites. 

Taking various values of the ellipticity of Mars, and assuming 
that the internal density of the planet varies as in the earthy Pro- 
fessor Adams calculated the annual motion of the nodes of the 
satellites due to the assumed ellipticity and the corresponding in- 
clinations to the fixed plane to the planet's equator^ and inferred 
that the ellipticity of the planet was sufficiently great to cause 
the orbit of the first satellite to preserve a constant inclination to 
a plane which is inclined less than i' to the plane of the equator 
of Mars, and that the orbit of the second satellite preserves a con- 
stant inclination to a plane which is inclined about 1° to the plane 
of the equator. 

The ellipticity will also cause rapid motions in the apsides of 
the orbits of the satellites, particularly in that of the inner satel- 
lite, and as this orbit appears, from Professor Hall's observations, 
to have a sensible eccentricity, it will be possible, by future obser-. 
rations, to determine the motion of the apse, and, consequently, 
the ellipticity of the planet. 

Mr. Marth said : The inclination of the equator of Mars to its 
orbit has, till lately, been assumed to be 27° to 28^ but the 
observations made in 1877 by Asaph Hall and Schiaparelli tend to 
show that a considerable correction is required. From the obser- 
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▼ation of one opposition alone it is not feasible to determine more 
than the direction of the pole of the planet's equator ; to find the 
pole itself, observations are also wanted, when the place of Mars 
has considerably shifted. If one makes allowance for this, I think 
one can only deduce that the equator of Mars is really almost co- 
inciding with the planes of the satellites* orbits. One difficulty 
about this is that Hall and Schiaparelli disagree considerably, and 
it is to be hoped that the discrepancy may be cleared up, and that 
careful observations are being made that will determine the posi- 
tion of the axis. As regards the effect of the planet's ellipticity 
it will perhaps be • possible that if observations can be made in 
1 88 1, the motion of the nodes may already be perceptible, but if 
this year's observations are not more abundant than at present 
there is any sign of, I am afraid they will not be sufficient to fix 
the node, and we shall have to wait till 1890, when the opposi- 
tion occurs at the end of May, not favourable for northern astro- 
nomers. But the observations of 1 892 or 1 894 may be looked for 
to decide the question to a degree unhoped for. I may mention 
with regard to my neighbour Mr. Common, that up to this time 
he is the only observer in Europe who has seen both satellites. 
His observations show that Deimos is behind its predicted place 
about 4°, while Phobos is in advance about 50°, and the computed 
time of the revolution of Phobos must be shortened by a second 
and a half. I can only hope Mr. Common may be successful in 
following both satellites as long as possible. Unfortunately, in 
order to ^ the ^ode with any degree of certainty, it is necessary 
to get observations very dose to the planet, and I am afraid the 
observations do not go near enough to give the node with certainty. 
There is no doubt that these satellites are a great treat from more 
than one point of view, and that in time they will enable astro- 
nomers to determine the ellipticity of the planet with an accuracy 
which was scarcely to be hoped for. 

The thanks of the Society were voted to Professor Adams for 
his paper. 

Mr. Banyard said : The Society will, I am sure, be glad to wel- 
come Mr. Stone again. He has a paper On the evidence of a part 
eonnection between four widely separated southern stars, (Applause.) 

Mr. Stone said that in the formation of the Cape Catalogue he 
had examined the evidence with respect to the large proper motions 
which had been assigned to some of the southern stars. In the 
greater number of cases these large proper motions have not been 
confirmed, but in the case of ^ Toucani, e Eridani, ^^ Reticuli, and 
^ Beticuli, the proper motions appear to have been fairly well 
determined, and thay seemed to indicate the existence in the past 
of a close connection between these stars. Though now so widely. 
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separated, these four stars liave proper motions much larger than 
the average proper motion of stars, viz., 2* 13*, 2-99', I'j^f and 
1*45* respectively. They have also a common proper motion 
amounting to more than i' of arc, and it seems that each star of the 
group is moving away from every other star of the group at a rate 
which is small compared with the common proper motion of the 
group, and roughly speaking, the velocities of separation are larger 
tiie larger the present angidar separation of the stars. It is clear 
that in the remote past the stars may have fomied a group much 
closer together than at present, and, possibly, between 300,000 and 
400,000 years ago the system may have had its origin in a system 
of two double stars, Hke ui and ot Oentauri, with a large 
common proper motion, which were brought sufficiently near 
together to change the systems from close to open orbit<s. 

Mr. Stone also read a paper On a comparison between the right 
ascensions and north polar distances of the Nautical Almanac and 
the general Cape Catalogue for 1880, and referred to a difference 
in the corrections for refraction which he had found it necessary 
to make for the summer and winter months. 

Mr. Waters : There is in the first paper a very interesting ex- 
ample of the common proper motions of a group of stars. Would 
Mr. Stone say whether the stars which appear to move with a 
common motion are of similar magnitude, or whether they differ 
greatly ? 

Mr. Stone : They are very nearly of the samd magnitude. 
They are all about the fourth or fifth magnitude. 

Mr. Dunkin : What is the difference in right ascension between 
the stars ? 

Mr. Stone : I can give you more than that. I can give you 
the angular distance of the stars. The first two are oi^y about 
5'. These two are 19° apart. 

Mr. Dunkin : That seems a great distance for stars to be 
physically connected together. 

Mr. Stone : Yes ; but the relative proper motion would bring 
them together in less than 400,000 years, which geologists would 
consider an admissible period (laughter). 

Mr. Eanyard : Is the relative proper motion sufficiently large 
to enable you to say whether the direction of the relative proper 
motions meet in a point ? 

Mr. Stone : No, there is some difficulty about that. All I can 
say is that the stars are moving in directions that are carrying 
them away from one another. 

Mr. Christie was called upon to read a paper by Mr. J. 0» 
Draper On a photograph of the solar spectrum showing dark lines 
of oscygen. He said: Professor J. 0. Draper has asked me to 
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exhibit a photograph of the solar spectrum showing certain fine 
absorption lines which he thinks are coincident with the lines of 
the spectrum of oxygen, and that they appear darker in the sun 
than the ordinary absorption lines» The apparatus used was a 
heliostat and a silvered-glass mirror, and a slit and prism with a 
camera box. The light passes from the prism to the collodion 
plate with nothing intervening except a glass with a scale, and to 
this point he attaches a great deal of importance. He mentions 
that the spectrum and the slit were very narrow. On the pho- 
tograph there is a cross and a scale, and to the right hand there 
are certain vacant spaces. In these spaces on the red side of the 
G line, Professor Draper calls attention to certain fine lines, which 
he considers to be the representatives of the spectrum of oxygen. 
It appears that various observers have found bright lines in the 
spectrum of the spark in oxygen which agree approximately in 
position with these spaces, and Professor Draper's view is that 
the spectrum of oxygen in the sun splits up into these fine lines 
across the bright spaces. This is a pure inference, of course. 
At the same time I think you will find his photograph is a very 
fine one of the solar spectrum. It contains a number of fine 
lines, and whatever may be thought of his inferences it will have 
great value from the beauty of its definition. 

Mr. Banyard : I conclude that I am right in assuming that there 
is no new fact with regard to the spectrum of oxygen, and that 
thia is merely a theory of Mr. J. 0. Draper's. He assumes that 
under certain conditions, not yet the subject of experiment, the 
oxygen lines may break up into a number of bright lines opposite 
to the narrow dark lines which happen to be upon the bright 
spaces, to which Dr. Henry Draper has called attention. In fact, 
there is no new experiment here with regard to the oxygen spec- 
trum. 

Mr. Ohristie : This is an experiment with regard to the solar 
spectrum pure and simple. There is no comparison with the 
oxygen spectrum. But there is another point I omitted to men* 
tion, and that is that Professor J. C. Draper calls attention to the 
fact that these spaces between the dark lines in the sun are actually 
less bright than the other spaces on the more refrangible side of 
O. From that he infers that there is absorption and, as there are 
oxygen lines there, the absorption must be due to oxygen. I have 
nothing to do with the argument in this case. I merely put the 
photograph before the Society as Professor Draper has given it to 
me, and I do not express any opinion in the matter. 

The President : I have seen the photograph. It is really a 
beautiful object. 

Mr. De La Bue was then called upoU) he said : I was reoently 
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m Hambtirg, and I there saw the mounting of a telescope tliat is 
being made for Dr. Winnecke, of Strasbarg, at Messrs. Bepsold*s 
manufactory. It is a remarkable piece of mecbanical engineer- 
ing, and I think will proye extremely rigid and at the same time 
yery mobile. I do not wish to pass any enloginm on this mount- 
ing^ but merely tb call attention to the conical pendulum which 
Messrs. Bepsold were so good as to describe to me, and which I 
think will go yery far in the direction of solving a yery important 
problem — a conical pendulum which will give a true and continuous 
motion without any yery great yariation of rate. It consists of a 
steel rod and ball. The rod is clipped quite tight at the top. 
When motion is given to the pendulum the pendulum will move 
oonically, and will gradually move away from the centre, bending 
the rod, and thus the force which tends to bring thq pendulum 
to the vertical is not so much the force of gravity as the elasticity 
of the rod. In fact, it is a conical pendulum very much on the 
principle of the balance wheel and spring of a watch. Messrs. 
Bepsold did not show me any experiments because I had not time 
to see them, but they assured me that when the driving weight 
of the clock was increased 1 5 times, the variation of the rotation 
was only 0*4 per cent., and it really appears to me that this is 
the most valuable invention we have had with regard to the 
solution of this very important problem. 

The President asked if this was a seconds pendulum giving two 
seconds rotation 7 

Mr. De La Bue : That would depend entirely on the gearing of 
the dock. It was to drive the equatorial. I cannot tell you ex- 
actly. I think the pendulum was intended to be two feet long. 

Mr. : If the action of the pendulum is not at all 

due to gravity, the length has nothing to do with its rotation. 

Mr. De La Bue : I wished to state that the main force involved 
in bringing it to the vertical was the elasticity of the rod. I did 
not go into all the particulars, as, of course^ an account will be 
given of the instrument, but I thought it would be agreeable to 
the Society to have an early intimation of it. (Hear, hear.) 

Mr. Neison : I would like to ask, did Messrs. Bepsold say that 
there were no changes of rate due to temperature ? 

Mr. De La Bue : The only experiment Messrs. Bepsold brought 
under my notice was the question of the difiPerences of weight. 
It is not intended in any way to be a pendulum which is to go 
from year to year at the same rate^ because that is easily adjust- 
able at the time of observation, but if you get a pendulum which 
is driving a telescope an hour or two hours at a perfectly uniform 
rate, we shall have accomplished what has never been accoupliahed 
before — a, perfectly uniform rate. 
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Tke President: I think your clock nearly does it/ and I am 
•nre mine does. (Laughter.) 

The thanks of the meeting were returned to Mr. De La Bue. 

Mr. Maxwell Hall read a paper On the nebulcB in the FleiadeB. 
He had made frequent observations of the nebula with a small 
4-inch telescope, when in Jamaica, and found that it was as weU 
seen with a small instrument as with a larger. His paper con^ 
tained references to earlier observations of the nebula and was ac- 
companied by a map. 

Dr. Schuster read a paper On the poktrizcUion of the corona. 
From a theoretical investigation of the polarization of the light 
dispersed by small particles distributed uniformly about a 
luminous sphere, it appeared that the polarization of the corona 
ought to decrease in passing outwards from the sun's limb. This 
was also shown to be the case when the distribution of the 
luminous particles was not umform, but decreased in proportion 
to the distance from the sun's limb. Dr. Schuster was of opinion 
that the polarimeter measures which had been made of the 
polarization of the corona at various altitudes above the sun's 
limb would enable us to determine the law of distribution of the 
particles in the corona at various altitudes above the sun. 

Mr. Banyard said : I have not had an opportunity of studying 
Dr. Schuster's paper, but it looks as if he had made several new 
steps in the theoretical investigation of the subject. I do not 
think that it will • be found ultimately that there is any simple 
law for the distribution of the small polarizing particles about 
the sun. There appears to be no evidence tending to show that 
there is any concentric arrangement of matter in the corona, but 
there is a great deal of evidence to show that the matter is 
arranged radially, or rather in rays and great branching tree-like 
forms, some of which are very much incHned to the radOial to the 
Sim's . limb. In fact, there is evidently no simple law which 
represents the arrangement of the luminous particles. Then 
again there are a good many interfering elements to be taken into 
account which could not easily be eliminated. The corona is 
observe 1 through a highly polarized region of the atmosphere. The 
particles in the air between the observer and the corona are lit 
up by light derived from clouds upon the horizon outside the 
zone of totality, and the amount of the air polarization which 
overlies the corona polarization cannot be determined theoretically, 
as it depends upon local circumstances ; then again, the coronal 
polarization would be affected by the unpolarized light emitted 
by the gaseous part of the corona, and also possibly by the 
incandescence of the polarizing particles themselves. 

The President: The Society will return its thanks to Dr« 
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Schiuter for his interesting paper, and perhaps I may add in 
reference to this matter of the corona the Society will be happy 
to hear that Mr. Banyard has at last sent the Preface to the 
4i8t Yolome of the Memoirs to the printer, and we hope we 
shall soon be in a position to distribute it to the Society. 

Oaptain Noble : The sketches of Jupiter which I now present 
to the Society, were made on October the 4th and i8th of the 
present year, and to some extent they explain themselves. They 
show a very remarkable red spot and great dark equatorial belt. 
One point now to which I would call attention \b in connection 
with the white spot visible south, following the red spot, on October 
4th. A paper by Mr. Brett in June, 1876, directed attention to 
the fact that these bright spots sometimes throw a shadow; and 
on the night my sketdi was made the spot in question not only 
cast a shadow (assuming the dark markings to be shadows,) but 
two were visible, one on the preceding edge and one on the fol- 
lowing edge. I ofiPer no explanation of this appearance. If you 
assume the spot to be a globular mass of vapour above the planet, 
it is quite evident it would throw a shadow behind it, but upon 
what principle there should be simultaneously another in front of 
it, I am at a loss to understand. The definition was superb, and 
the appearance of Jupiter was something like those lithographic 
or copper-plate engravings we have in books on astronomy. 
(Laughter.) 

Mr. Dunkin: That is, one of the ordinary white spots. 

Captain Noble: Yes, I have no theory upon the subject. Mr. 
Brett's theory is that these white spots cast shadows, and he 
sustains that theory by sajdng the shadow falls where it ought to 
have fallen; but in my case, while I had a shadow where one 
ought to have been, I had also a shadow where it ought not to 
have been. 

Mr. Banyard : There is an old drawing by Mr. Lassell in the 
Monthly Noticea with a shadow all around a central white spot, 
and I think they used to be referred to as small-pox markings. 
I was at one time interested in the question whether these red 
markings had any connection with the sun-spot period and made 
a collection of copies of drawings of the planets which are now 
in the library of the Society. I came to the conclusion from an 
examination of these drawings that there seemed to be some 
connection, at all events as far as the evidence with regard to 
some of the recent sun-spot periods goes, and we are now coming 
again towards a period when the sun-spots are increasing in 
number, and here is one of these great red markings. As far as my 
memoxy serves me, all these elliptical markings have been seen 
in the southern hemisphere of Ju{»iter. 
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Mr. Nelson : On iher night that Oaptsdn Noble was maldng a 
drawing of Jupiter, I was observing the planet under very good 
conditions, and I saw the red mark that has been referred to and 
the white spot with a dark mark all around it. It looked bright 
and distinct, and like a white cloud upon Jupiter; but there was 
distinctly a dark shadow all around it which threw it into relief. 

Mr. Common : The night before last I saw a white spot with 
a decided dark shadow on one side. I do not know on which side 
the shadow was, but I noticed it was there, and I noticed also that 
thiff great belt is getting very much darker than it was a few 
months ago. 

Mr. Sadler : I think these shadows and white spots, which are 
like satellites in transit, were discovered about 20 years ago, and 
noticed in one of the volumes of the Monthly Notices, 

Mr. Stone : There were a large number of drawings made by 
Mr. Carpenter at Greenwich when I was there, which show these 
markings distinctly. It is almost a pity they are not collected. 
These markings apparently are liable to great changes either from 
changes of definition, or in themselves. There is a long series of 
valuable drawings of them made with the great equatorial lying 
in the archives at Greenwich. 

Mr. Dunkin: Also in the Monthly Notices there are some 
excellent drawings of Jupiter by Mr. Bawes, and Mr. Lassell 
which show these circular markings very distinctly indeed. I 
think you will find Mr. Dawes's drawings in the Monihly Notices 
for 1857. They show nearly all the phenomena noticed at present. 

Mr. Christie : With reference to Mr. Stone's remark, we have 
lately been considering whether we can photograph those drawings 
of liL:. Carpenter's. There is an extremely valuable series of the 
planet Mars for 1861, and a series of drawings of Jupiter^ but 
the difficulty is that l^e drawings are in colour. In the case of 
Mars the yellow disk would interfere with the photographing. 
At present it seems rather a difficult matter to get over, but 
Captain Abney has promised his assistance, and we hope to 
produce them in course of time. We have taken some photo- 
graphs of the drawings made in 1877, so that they may be 
available for distribution to a limited extent. A complete set 
has been placed upon this card, and presented to the Society. 

Mr. Penrose : Has anyone taken spectroscopic observations of 
the red spot on Jupiter ? 

The President: I have not heard or seen of any such observa- 
tions. It would be an interesting observation if it could be made. 

Mr. Christie : I think it would be a very difficult one. We 
made many attempts with Mars, but it was extremely difficult to 
separate the spectra coming from different parts of the disk. . 



386 Meeting of the ttoyal Adnmcmical 

0«[iUd]i Noble: Said with reference to the remarki alxmt the 
white spots, my intention was not at all to call attention to the 
fact that white spots were yisible on Jupiter, (I was familiar with 
the drawings by Mr. Lassell, and Mr. Dawes) but to the fact that 
what are asserted to be shadows exist on both sides of these spots^ 
and therefore cannot be shadows. 

Thanks were voted to Captain Noble for his paper. 

Mr. Neison, when called on to read a note On ikt Mmi'duxnuier 
• of the moon, said : When Professor Pritchard at the last meeting 
of the Society read a paper on the diameter of the moon, obtained 
by measuring the photographs taken at Oxford, in drawing atten- 
tion to the importance of the subject, I asked leave to postpone 
my remarks to the present day when I should have had an 
opportunity of seeing the paper in print. I am disappointed to 
find that the paper contains no information as to the all>important 
details, but merely gives bare results, without any real clue as to 
how they were derived. It simply says that the results were 
obtained in an analogous manner to the way in which some 
similar determinations were made 30 years ago. It then leaves 
you in the dark as to whether any modifications have been intro- 
duced which might vitiate the results. 

In my present note I draw attention to the fact that, from the 
reduction of a very large number of measures of the diameter of 
the moon made at different observatories, I was able to deduce 
an empirical formula which closely represents the mean semi- 
diameter which has been obtained at these observatories, and 
closely agreeing with what theoretically might be supposed to be 
the true value. This formula gives for the semi-diameter of 
.thdjmoon, which I should expect would be given by the measure- 
xiK>nt of the Oxford photograph, a value closely agreeing with 
that obtained Professor Pritchard. In his paper, Professor 
Pritchard remarks that the value obtained from the Oxford 
photograph agrees closely with the value used in the Nautical 
Almanac. In this he appears to be mistaken, for the value used 
in the Nautical A Imanac is Hansen's value, which differs by two- 
thirds of a second of arc from the value found by Professor 
Pritchard. Again, Professor Pritchard compares the separate 
results obtained by him with the separate results obtained with 
the heliometer, by Wichmann, more than 30 years ago. From 
this comparison he seeks to show that the measurement of the 
photographs are more accurate than measures with the heliometer. 
This is a point of some importance, because at the present 
moment Professor Pritchard and Professor Winnecke are engaged 
on the investigation of the same problem, the real libration of the 
moon, the former using measurements of photographs and the latter 
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meaflturements with tlie heliometer. It is only fair therefore that 
it should be pointed out that the comparison made by Professor 
Pritchard is not a just one. When the results obtained wtth the 
heliometer are properly amended, so as to be really comparable 
with those obtained from the photographs, it will be found that 
one is fully as good as the other* 

There is another subject which I should like to refer to, 
though foreign to my present paper. In the last number of the 
Monthly Notices, Mr. Lynn has a note showing that according to 
the observations made at Greenwich, in 1878, there has been 
another sudden change in the error of Hansen's tables. Of late 
the error has been increasing at the rate of nearly a second of arc 
a year. Professor Newcomb and others havis considered it as a 
matter of certainty that the error would continue to increase. 
In a paper read before the Society some time back, I pointed out 
that the rate of increase was rapidly diminishing, and that the 
error was likely to remain constant. But according to Mr. Lynn's 
paper, in 1877 and 1878 it has begun a rapid decrease. If the 
value contained in Mr. Lynn's paper truly represents the error in 
mean longitude, it is of a most important character, for it clearly 
shows that what is wrong in Hansen's tables is not the term 'of 
long period due to Venus, but is due to the absence of some 
important term of short period, which remains to be discovered. 
What then I want to ask Mr. Lynn is, whether the apparent 
error contained in his note, is really equivalent to the error of 
mean longitude, for if during the year there were an excess of 
observations made before full moon, or more made in the first 
six months than in the last six months, the mean error for sthe 
year would not truly represent the error of mean longi'^nde. 
Under these circumstances the apparently rapid decrease mi^at 
be merely imaginary and arise from the errors of short period 
existing in the tables. n 

Mr. Christie : With regard to Mr, Nelson's empirical correction, 
how does he apply the correction for the personal error of the 
observer, because that seems to be the real difficulty in determin- 
ing the diameter ? Mr. Lynn has been putting together a number 
of determinations of the diameter with the altazimuth and the 
differences are very serious, 3 or 4 seconds of arc between the 
different observers. With regard to the very important point of 
the determination of the moon's error, I think, as far as I have 
examined the observations, it is fully borne out. If, as Mr. Neison 
has pointed out, the observations were not equally distributed 
over the year, and throughout the lunation we might have some 
discordance, but it would be merely apparent. I really think the 
observations are fairly distributed ; but you have only to glance 
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throngli the moon's errors as shown at the Qreenwicli observations, 
to see that there is a very great diminution. Bat we ought to 
go back farther than 1877, two or three years before, I find the 
moon's errors began to diminish. 

Mr. Dnnkin: Sapplementing Mr. Christie's remarks, it is 
remarkable that the moment Mr. Lynn published his paper, the 
errors began to increase (laughter), and since June the errors 
were almost as large as three years ago. It is difficult to know 
the cause of all this. 

Mr. Stone: I think we may take it as pretty well established 
that the semi-diameter is a thing that depends on the telescope 
and perceptibly the diameter of the object glass, as one of the 
elements, and almost the principal one. Personality is also a 
yery serious thing ; and that has been known a great number of 
years. We had a remarkable instance of this when I was at 
Greenwich. When you take several observations and discuss 
them, and take the mean result, they come out perfectly well, 
but if you do not take the precaution to use the man's own semi- 
diameter, but mix them up, your results are entirely vitiated. 
Personality is a very strong element. 

Mr. Dunkin : Ten years ago I published a short paper in the 
MonJthly Notices, on the errors of right ascension given by the 
first and second limb of the moon as determined by different 
observers. It is curious that at a glance we can see at Greenwich 
by whom an observation is made simply because of the personal 
equation of the observer. It is difficult to get the true diameter 
of the moon, and we at Greenwich use two different diameters — 
one with the transit circle and one with the altazimuth. Both 
oannot be right. Therefore, if you want a proper observation, 
you must get the diameter for every telescope you use. What 
we want is to get some normal telescope and some normal semi- 
diameter. 

Mr. Neison : The empirical formulse I have been led to shows 
that the diameter will vary with different telescopes, and gives a 
diameter of more than half a second greater for the altazimuth 
than for the transit circle. As regards the charge of error of 
the moon in 1878, the year was an exceptional one in so far as 
the weather, and it is not impossible that under these circum- 
stances the mean error of the year does not correspond to the 
error of mean longitude. It is most important though that the 
point should be settled, and we should know what was the error 
of mean longitude of Hansen's tables in 1870. 

Mr. Christie : I should like to mention that Mr. Maunder has 
succeeded at Greenwich, with the 12^-inch refractor, in getting 
an observation of Deimos, the outer satellite of Mars. It ia 
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interesting as showing that the satellite is not snch a very difficult 
object as might be supposed. The observations were made with 
a bright line micrometer and illuminated wires^ without any great 
difficulty, near the time of elongation. 

Mr. Dunkin : So that Mr. Maunder's and Mr. Oommon's obser- 
vations at present are the only ones. 

Mr. Christie : As far as I know, but other observers very likely 
have made observations. 

The President : I have seen the satellite, but was not able to 
measure it, as a cloud came on. It has been seen distinctly at 
Dun Echt. 

Mr. Banyard : I think Mr. Common has made several observa- 
tions. 

Mr. Common: Yes, a series of observations extending from 
September 21 to last night. During four or five nights perhaps 
we took 20 or 30 measures in the night. So far as my experience 
goes, any one who can see Enciladus can with ease see both 
satellites of Mars at elongation, if they will take the precaution 
to hide the planet. I have been surprised at the brightness of 
Deimos at elongation. It is quite as bright as Enciladus. There 
is an ephemeris publish'^d of Mars, and moving as quickly as it 
does one certainly ought to determine in an hour or two whether 
it is the satellite you are observing. 

Mr. Christie : Mr. Maunder s measures were made by viewing 
Mars through a dark glass which covered half the field, — a dark 
glass placed in front of the field lens^ and in that way 
diminishing the glare of the planet. 

The following papers were also announced : 

Major J. Herschel: Note on the difference of variation of gravity 
at Bevel and St. Petersburg^ and on Griachow^s pendulum observa* 
tions. at other stations. 

Prof. W. Harkness : On the physical configuration of Man. 

W. T. Lynn : On the change in the mean error of longitude of 
Hansen* 8 lunar tables since 1876. 

Astronomer Boyal : Mean areas of umbrce, whole spots and 
faculcB upon the sun*s disk, as measured on photographs taken at the 
Boyal Obsei^atory, Greenwich^ for each rotation of the sun from 
iZyz, July 11. 

Pi of. Tacchini: Observations of Comets PaUsa and Hartwig 
made with the Merz equatorial of the Collegio Romano. 

B. L. J. Ellery ; Conjunction of Mars and Saturn, observed at 
the Observatory, Melbourne. 

B. Wilding : Comparison of Hansen* s coefficients of the Moon's 
latitude with those ofPlana^ Damoiseau, ^c. 

Maxwell Hall : The Zodiacal lights ' 
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A. Bowden : Description of a self-registering micrometer. 

Lord Lindsay: Observations of Comet 1879, d. (Palisa) mcuie 
at Dun Echt Observatory, 

Lord Lindsay : Observations of the spectrum of Comet, 1879^ d. 
(Palisa), 

G. Oalver: On the working of the speculum for the ^'j-inch 
reflector. 

Prof. A. Winnecke : Observations of the Solar Eclipse 1879, 
July i8<A, made at the University Observatory, Strasburg, 

The meeting adjoomed at ten o'clock. 



REVIEWS. 



A Handbook of Double Stara^ with a Catabgm of i,20Q Double Stan and 
extensive Lists 0/ Measures, With additional notes, bringing the mea- 
sures up to 1879. For the use of amateurs. By Edward Crossley, 
FJR.A.S., Joseph Gledhill, F.RA.S., and James M. Wilson, M.A., 
F.R.A.S. pp. xiv. 464. 2is, Macmillan & Oo. 1879. 
This is truly a delightful work, and one which will admirably supply a want 
which must have been long felt by doublets tar observers. In to the hands of 
abler, more impartial, and painstaking obseryers and compilers than, the 
authors its preparation could not haye fallen, and the expense, trouble, 
and anxiety necessarily involyed in it, will, we hope, be rewarded by an 
extensive circulation, and the grateful appreciation of astronomers. 
Nothing, we think, could have been more seasonable than the appearance 
of this handsome volume, with its immense mass of observations, its lucid 
instruction, and copious information gathered from sources inaccessible 
to most amateurs. We could gladly quote largely from it, but that we 
feel persuaded that every one interested in this fascinating department 
will, if possible, procure it, and, having done so, will soon regard it as 
one of the most indispensable books in his collection. Amongst other 
things, besides the catalogues, are an historical introduction, construc- 
tion and adjustments of the equatorial and niicrometer, methods of 
observing, calculation of the orbit of a binary star by a graphic method^ 
with an example, an example by Dr. Doberck of an orbit worked by ana- 
lytical methods, and the bibliography of the whole subject. There are 
six illustrations, five plates, and 26 diagrams, 24 of the last being delinea- 
tions of the apparent orbits of double stars. We may say that the 
authors will be most grateful for lists of errors, mistakes, or faults and 
short-comings of any kind; in a word, of any suggestions for the improve- 
ment of the book. That some misprints should occur in such a work is 
inevitable ; a few are noted by the authors, and we have noticed that 
— ^t p. 99, should be — A'r ; column six seems wanting on p. 107, and the 

2 2 

heading of column five, p. 152, is wanting. We will only add that the 
arrangement of the matter is so good, that whilst a great amount is com- 
pressed within a moderate compass, the whole is beautifully clear. Kor 
IS anything in regard to type and paper wanting to render the book one 
of easy and ready reference by day or night. 

Annals of the Astronomical Observatory of Harvard College, Vol. XI; 
Fart L : Photometric Observations made principally with the Equa- 
torial Telescope of 15-in. aperture during the years 1877 — 79, By 
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Edward C. Pickering, Director, aided by Arthur Searle and Winslow 
Upton, assistants in the observatory. Printed from the Sturg^s 
Fund. University Press : John Wilson and Son, Cambridge. 1879. 
pp. vi. 189. 
The entire series of observations consists of over twenty-five thousand 
measurements, arranged in five thousand sets. Previous methods, such 
as 2iOllner's, &c., having been found defective, twelve new kinds of pho- 
tometers, including modifications, were used. These are illustrated by 
woodcuts, one of which, by the kindness of Prof. Pickering, we here re- 
produce. It is represented in perspective in Fig. 5, and in section, on a 




Fig. S. 




Fig. 6. 



29^ Bemewt. 

•eale of one-fifth, in Fie. 6. The ftmngement of M N was made by takine 
out the lenses of a double-image micrometer, and attaching two Y-shaped 
pieces of brass to the slides carrying the divided lens. A square hole, 
or "cat*s eye/' was thus formed, whose dimensions could be altered at 
will, by turning the micrometer screw. Placing it near the objective D, 
the light was varied by changing the aperture of the small telescope. 
The faint object is viewed with the eye-piece A, while the light of the 
bright object, passing down the side of the telescope, is reflected by the 
prism B into the object-glass D, whose aperture is varied by the screw I, 
which moves the plates M N. Finally, the prism F throws the light into 
the field of A. The whole is attached to the tube H, which slides into 
the end of the telescope. This photometer is light^ can be easily re- 
moved, and by a suitable adapter may be attached to any telescope. This 
class of photometers can be used only in the measurement of faint stars. 
If the image of the object seen in the large telescope is brighter than that 
formed by the auxiliary telescope, no setting of the NicoPs or micrometer 
screw will render them equaL This difficulty was obviated by another 
photometer. 

It is impossible in our limited space to do justice to this very valuable 
work. It displays ingenuity, resource, and unsparing pains to arrive at the 
greatest possible accuracy, and guard against every likely source of error. 
As a rich contribution to an important, but difficult and delicate branch of 
astronomy, it will be highly appreciated. Large telescopes have been 
hitherto little used in photometry, and, as the able Director of Harvard 
College Observatory remarks,*' a new class of instruments had to be invented 
and constructed, and the lack of previous observations prevented the com- 
parison of results, which generally forms so convenient a test of the 
quality of a scientific research.'* We transcribe a few conclusions which 
will be interesting to our readers. The relative brightness of Saturn and 
Mars, Jupiter and Venus, at their conjunctions in 1877, was determined 
by 600 comparisons of the two former, and 300 of the two latter. No 
telescope was employed, as the light, even when reduced by the prisms, 
was more than sufficient for the most accurate comparison. Saturn was 
found to reflect nearly five times as large a proportion of the incident 
light as Mars. If the Albedo (by which term this comparative proportion 
of reflected light is designated) of Saturn is taken as unity, that of Mars 
becomes *2i6, with a probable error of '003. This is on the assumption 
that the diameter of Mars at distance unity is 10"* 10, but great uncertainty 
exists concerning this constant The albedo of Jupiter is *86, with a 
probable error of *02, that of Venus being taken as unity. Photometric 
observations were made of all the bright double stars visible at Cambridge. 
Vol. I. of the Dun Echt Observatory Publications proved very usefuL 
At least ten sets of observations, distributed over three or more nights, 
were taken for the measurement of each star. An extensive table (IV.) 
contains the ledger of these stars. It has 239 sections, in one or more of 
each all the observations relating to the same object are brought together. 
Table V. gives the results of Table IV. in the form of a catalogue. A 
selection of some stars, omitting many of the columns of this catalogue, 
is here given. The magnitudes and distances are those of Struve. The 
differences in magnitudes are the means of the observed magnitudes in 
Table IV. of this work. The column headed " ratio " gives the light of 
the bright star in terms of the light of the faint star. Next follows the 
average deviation in magnitudes of the individual measurements of each 
star in Table IV. from their mean. Lastly, the probable error of the 
mean value of the observed differences in magnitude. 
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Name." 



If Cassiopeia ... 
aUrsffiMinoris... 
y Andromedflo ... 

p Orionis 

X Orionis 

a Canis Majoris 
a Geminorum ... 

C Cancri 

y Leonis 

yVirginis 

12 Canum Yenat. 
fBootis ... ... 

a Serpen tis ... 

a Herculis 

a Jjyrsd ... ... 

no Herculis ... 

/8 Cyffii 

vDelphini 

01 Cygni 

(Aquarii 



Hag. 
A. B. 



4-0 

2'0 

3*0 

I'O 

4-2 

27 

5-0 

2'2 

3*o 
34 

3*3 
2-5 

30 

I'O 

S'o 

3*5 
40 

51 
4-0 



7-6 
9*o 
5*o 
8*1 
11*2 



37 

57 
36 

3*o 
5-6 
6-6 

150 

6- 1 

10*5 

i6-o 

5-6 

6*o 
4*3 



Dist. 

« 

97 
18-3 

10-3 

91 
iS'o 

10* 

4*4 
1*1 

25 

2*4 

199 

2-6 

50- 

4-6 

43*o 

55- 

34-3 
11*9 

153 
3-6 



Diff. in «^.. Average Prob, 
Mag. »»**«• Dey.^ Error. 



3-85 


3470 


657 


4250 


2-85 


1380 


625 


3160 


7-17 


7380 


I0'02 


10200 


•82 


2-130 


•93 


2-350 


rig 


2*990 


— 03 


•973 


263 


11-30 


2*41 


9*200 


IO'22 


12200 


2*24 


7*870 


9*97 


7730 


8*91 


3600 


2*14 


7*i8o 


.99 


2-490 


•80 


2*090 


•18 


i'i8o 



•16 

•12 

•09 
•27 
•19 

•45 
•23 

•09 
•16 

'I3 

•17 
•19 

•50 
•23 

•23 
•32 

•14 
•n 
•09 
•16 



•05 
•03 

•OS 
•II 
•07 
•02 
•OS 
•03 
•05 

•05 

•14 
•06 

•06 

•09 

•04 

•03 

•03 
•05 



Even a wide difference in colour is found to influence very slightly the 
estimate of magnitude by different observers. The cases of 17 Cassiopeise, 
y Andromedee, and (3 Cygni are marked illustrations, c Bootis is a good 
specimen of the close aoubles with components of unequal magnitude, 
which require good seeing for satisfactory measurement, a Lyrse and 
a Ursse Majoris, with components differing very greatly in brightness, 
and X Orionis, an example of a very faint star — 12 maen. is the highest in 
Struve*s scale— form classes which, with others, are subjected to rigorous 
discussion, and results are tabulated in various ways, yet their measurement 
proves as reliableas that of 12 Canum yenaticoEum,which belongs tu bright 
and easily measured pairs. Prof Pickering observes that " the proximity 
of a bright star greatly reduces the apparent brightness of a faint object, 
and thus renders it difficult to estimate its light correctly.*' Thus in the 
case of the pole star, the two images of which were placed at various dis- 
tances apart, and the light of one reduced until it appeared equal to the 
companion, it appeared from measurements by himself and Mr. Searle 
that a variation of even three magnitudes might be made in estimating 
the brightness of a companion of a star of the second magnitude, if the 
distance varied from S'' to 60". When the bright image of the pole star 
was placed outside the field the error was much reduced. On one oc- 
casion two of the satellites of Saturn, one very near and the other at some 
distance from the planet, appeared to the eye of two observers very nearly 
equal. Measurement with the photometer, however, showed that the 
nearer satellite really exceeded the other in brightness by 1*30. Sub- 
sequently these were identified as Titan and Rhea, the former being the 
nearer one. Their true difference in brightness is i '4 magnitudes. In a 
series of measurements the light of SSat. I. of Jupiter for several minutes 
before and during occultation was compared with Sat. XL, and it appeared 
that no sensible variation took place in the'light of the satellite, and that 
the apparent reduction is due to the proximity of Jupiter, and not to the . 
absorption of an atmosphere. The mean difference in magnitude was *4i. 
Observations were also made on the variation in brightness -of Jupiter*!' 
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disk, whrch as far as they go — for the obseryation is difficult — " throws 
doubt on any considerable diminution of light at a distance from the edge 
greater than two or three seconds. Admitting that the edges of the disk 
are really darker than the centre, it does not necessarily follow that this 
must be due to an atmosphere extending to a height sufficient to be visi- 
ble beyond the apparent surface of the planet . . We may conclude, 
therefore, that there is no eyidence of an atmosphere extending beyond 
the visible disk, and that the reduction in light of satellites and mint stars 
is subjective and not due to absorption." 

** It is not uncommonly supposed that the companion of Sirius shines 
merely by reflected light. If the irregular proper motion of this star is 
accounted for by its revolution around its companion, it is evident that 
the intrinsic brightness of the latter must be far less Uian that of Sirius. 
The alternative of assuming that the difference is due to the greater 
density of the companion is too improbable to deserve consideration. 
The measurements given in Table lY. show that if the objects had equal 
mass and equal intrinsic brightness, the density of the companion must 
be a million times that of Sirius. . . If the light is wholly due to re- 
flection from Sirius, we can compute the minimum angular diameter of 
the disk, and then see whether it would be possible to detect it by its ap« 
pearance in a telescope with a high magnifying power." The mathematical 
investigation which follows, on the supposition that the light is propor- 
tional to the varying area of the illuminated portion, as in the case of our 
own moon, shows that the apparent diameter of the companion would be 
not less than 0**52, and its disk could hardly fail to be visible. Its real 
diameter would exceed that of the orbit of the earth. The conclusion 
seems to be that if the companion presents a maximum diameter of 
less than 0**5 it must shine in part by its own light. Of course in any 
case a part of its light will be reflected from Sirius. 

The difference in the spectrum of the two components of p Cygni, 
believed 16 be the first quantitative measurement of the distribution of 
light in the spectrum of a star, is given in tables IV. and Y., of which the 
f<Mlowing is an abridgment : 

Ck>lour of 
Images. 

Yellow .•• ••• 

Green ••• ..* 

Blue ••• ... 

Indigo ••• ••• 

Yiolet ••• ••• 



)iff. in 


Ratio. 


Average 


IProb. 


Mag. 


Dev. 


Error. 


2-22 


7-730 


*2I 


•09 


2*02 


6430 


•12 


0-5 


1-6$ 


4-570 


•11 


•OS 


•93 


2350 


•16 


•07 


•63 


1790 


•23 


•10 


'39 


1-430 


•13 


'II 


e are as 


follows : 






307 


16-90 


•03 


•01 


314 


iS-oo 


•19 


•08 


271 


I2-IO 


•22 


•09 


2*61 


11*10 


•23 


•10 


1-74 


4-970 


•57 


•28 



Jxeci... !•• ... 

Yellow 

Green .*• ... 

Blu9 

Indigo ... ... 

The parts of the spectra selected were those where the colour was such 
that the wave-length was estimated to be about 65, 60, 55, 50, 45, and 40 
millionths of a centimetre. A series of measurements was made to show 
what accuracy was to be expected in determining the light of a star by 
the limit of its visibility. It appeared that a variation of several magni- 
tudes is to be expected in the observations by different persons on different 
days. Although, doubtless, better accordance might be attained by 
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practice, it is not probable that this method would ever eqnal the accu- 
racy attained in the direct comparison of two stars. 

It has been shown that magnitudes can generally be well represented 
by a logarithmic scale, in which equal divisions will correspond to equal 
ratios in the light. The scale of magnitudes adopted in this work is that 
of Po|;8on (Monthly Notices^ XYI. 13) who has shown that a scale closely 
agreemg with that commonly employed in eye-estimates may be obtained 
by the use of 0*4 as a dirisor of the logarithmic ratios. 

CORRESPONDENCE. 



K.B. — ^We do not hold ourselyes answerable for any opinions expressed 

by our correspondents. 
To all communications must be annexed the, name and address of the 

sender, as a guarantee of good faith. 

TO THE EDITOE OF THE ASTRONOMIOAL EEGISTEB. 



MARS. 



Sir, — This planet has been observed on every favourable oc* 
casion, with the hope of identifying the detadls of the map 
published in the Memoirs of the Royal Astronomical Society. 
Opportunities have been few and definition peculiarly difficult to 
obtain, still the results are fairly satisfactory. 

The first drawing was made on October 20th. Since this date 
the whole surface of Mars has been presented for inspection, and 
attention has been specially given to the portions near the equator. 
All the named markings, with very few exceptions, have been re- 
observed. From Christie Bay westward to Huggins Bay every 
point has been re-drawn, Niester Isthmus only being uncertain. 

From Trouveloi Bay and Noble Cape,, southwards, each alter- 
nate band of light and dark has been distinctly visible, with the 
exception of Joynson Sea, which may be presumed too near the 
limb for recognition. 

The surroundings of Terby Sea have been found the most diffi- 
cult to observe. Lake Schiaparelli only suspected, though Mr. 
Burton has drawn a form exceedingly like it on October 24th, 
I3h. 45m. To the north of Terby Sea, a marking which appears 
on the drawings of Kaiser, Dawes, and Lockyer, but which was 
very faint during the opposition of 1877, is again visible. In. 
Mr. Proctor's map it was named Dawes Sea. 

Hall Island and Mitchell Mountains are the only remaining 
forms of which a view has not been obtained. 

A series of valuable views have been received from Mr. Burton, 
Oapt. Noble, and Mr. Dennett— any others, especially of Terby 
Sea and surroundings, will be most welcome. 

39, Circus Boad, Yours respectfully, 

St, John's Wood, London. NATHL. B. GEEEN. 



2g6 Corre^ondenM. 

LUNAR CORONA. 

Sir, — As I waa experimenting on the actinic power of lunar 
light, I obtained on the 97th Augnet, i S79 (period of fall moon), 
at 7 p.m., a phot<^aphio negative which displayed a. bright and 
well defined ring of light around, bat at a considerable distance 
from the moon, which was not visible to the naked eye nor on 
Ute ground glass of the camera, nor on the lens at the time of the 
observation. This is a photograph of the appeanuice 1 



Bince then I have taken several photographic observations under 
varions conditions. I have no clock-work arrangement, bat nse 
an ordinary camera, with one of Rose' symmetrical landscape lenses, 
and allow the moon to traverse the exposed dry plate (Swan's). 
I have taken observations of the moon in all her phases, and 
tortnred the lens with dew and piifF-ball powder, and exposorea 
with flying scud, bat never got a ring, nothing more than bnrr. 

The next full moon there waa t«tal obscarity, and I failed to 
get an observation then, but on Oct. 30, at 1 o p.m., I got a solitaiy 
observation clear, and another impression on the same plate fifteen 
minatee after, when the moon was covered with send and displayed 
beautifal prismatic halo. This is the photograph of that observa- 
tion: 



"Why does a ring appear only at f nil moon ? Why is it invisible 
to the naked eye ! Has it any connection with what Mr. Newall 
observed round Mars 7 and why sUould it be dark close to the 
moon and bright beyond, bo different from that produced by an 
artificial or natural atmospheric hiUo! That this siagular ap- 
pearance is interesting is beyond doabt, bat whether the caase is 
atmospheric or cosmical, whether caused by refraction, diffraction, 
or interference of light, are questions I leave to practical ostfonomera 
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to Bolre. In the meantime I shall he glad to forward to any of 
your readers anxious to study the matter copies of the photographs, 
at the same time I would urge all who can to try for themselves, 
and to emhrace ample space round the moon. 

7, Thomhill Crescent, Yours truly, 

Sunderland : Nov. 7, 1879. GEOEGE BEEWIOK. 



THE SPOT ON JUPITER. 



Sir, — ^As a supplement to the information given on page 268 
of your last number, your readers may be glad to be referred to 
your numbers 107, 109, and 11 6. 

In the first of these there are drawings of Jupiter by Mr. Cross- 
ley, most of which show a spot of a somewhat similar character. 

In No. 109 there are other drawings of Mr. Crossley's, one of 
which exhibits a very remarkable forerunner of the spot now 
visible. 

In No. 116 is a letter of Mr. Browning's speaking of his draw- 
ings of this planet, in which he says, '' La several instances I had 
drawn nearly oval markings on the southern edge of the equatorial 
belt/* but, he goes on to say, that owing to their being very badly 
defined he found himself compelled to omit them. 

Appleby, Lincolnshire : I am, faithfully yours, 

Nov. 4, 1879. J. E. CBOSS. 



THE NOVEMBER METEORS OF 1877. 

Dunngthe 12th a watch was maintained from 9h. 30m. to x6h 
The sky remained cloudless throughout the night. 28 meteors 
were seen, nine of which appeared between 1 2h. 30m. and 1 3h. 
The greater number of them were small, left little or no train, 
and were traceable but a very short distance. Six, however, were 
conspicuous; of these one at loh. 20m. pursued a curved path 
from a Geminorum to X Tauri, lasting ^ye seconds, and being ac- 
companied by an exceedingly bright train ; at 1 3h. 26m. a briUiant 
meteor was 1 raced from 30 in Leo Minor to £ Ursse Ma j oris. 

On the night of the 13th those who expected only some portion 
of the usual meteoric shower must have been greatly disappointed, 
for notwithstanding the most favourable weather and a sUght in- 
crease in numbers duiing the early part of the night, fewer meteors 
were observed than on the 1 2th. In the portion of the sky which 
was under observation from loh. to i7h. only 25 were seen, and 
of these only four could be called brilliant. The results of the 
14th were rather more satisfactory. Part of the sky was observed 
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from 7L to 8h. 3 cm., and from 9I1. 30m. to 18I1. 38 meteors 
were seen, and at i4h. and lyli. they followed in somewnat quick 
succession ; 10 were notably bright, and one equalled Venus in 
size and brilliancy. The times and directions of the principal 
ones are — 

h. m. Duration. 

10 28 /3 Geminorum to 4^ Oancri 2 seconds. 

11 13 Geminorum to X Oancri 3 
13 22 Q Geminorum to X Gancri 3 

accompanied by a slight train. 
15 19 6 Leonis to e Virginis 2 ,, 

Of those whose paths were recorded most radiated from Leo ; 
of the remainder many were traceable from the region around a 
and /3 Geminorum^ but I was unable to give the exact position of 
the radiant. 

During the three nights the total number of meteors observed 
by myself and an assistant was 92. 

T. P. GEAY. 



99 



LUNAR OBJECTS SUITABLE FOR OBSERVATION IN 

DECEMBER, 1879. 

By W. R. Birt, F.R.A.S., P.S.S. 

The Sdenographical Journal for November 14, 1879, contains notices of 
the following lunar formations for observation in December : Taruntius, 
the Mare Nectaris [we may add Fracastorius, especially the east wall, the 
shallow crater (at the extremity of the continuation of the east wall) situ- 
ated nearly on the Mare and Bichards*s ridge, connecting the shallow 
crater with the wall. The east wall of Fracastorius is full of interest], 
the Mare Serenitatis [this is a large object, and we cannot do better than 
to refer the observer to the monogram of the Mare which is in the library 
of the Royal Astronomical Society for interesting objects which it con- 
tains. Linn^ should not be overlooked, measures of which are very 
desirable], Ritta and Sabine, and rills (clifts) in their neighbourhood. 
Particular attention is requested to Hyginus and its neigh >iourhood on 
the night of Dec. 4, as the evening terminator will then pass over the 
region, and a good opportunity will be afforded for observing sunset on 
it. The group Pallas, Bode, etc., may form an interesting subject for ob- 
servation on the night of Dec. 5. Sunset on Copernicus occurs on the 
night of Dec. 7. [We are not aware that any good drawings exist of the 
late illumination of this magnificent formation. J 

The above-named objects may be advantageously observed between full 
and last quarter of the lunation Kov. — Dec., 1879. ^^7 elapsed of Julian 
Period, Dec. i, 2407685 ; Dec. 8. 2407692 ; Dec. 15, 240 7699 ; Dec. 22, 
2407706. The day elapsed of the Julian Period should be appended to 
each observation. 

Streaks from Produs. We have been favoured with an interesting ob- 
servation of Schroter's northern streak. The space on the Mare Crisium, 
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between Peirce and Feirce A, was occupied by a soft, light, diffused tint, 
and on this was seen a thin, narrow, brilliant white line, which extended 
from the south edge of Peirce A to the eastern border of the Mare Crisium. 
Further particulars will be given in a future list. In the meantime should 
any of our readers have noticed such an appearance between the two 
craters above mentioned, or should it be detected during the next or any 
future lunation, a notification of it addressed as below will oblige. 
Water Lane, Stratford, E.: 
November 17, 1879^ 



THE PLANETS FOR DECEMBER, 



At Transit oybb the Meridian of Greenwich. 













Meridian 


Planets. 


Date. 


Bt. Ascension. 


Declination. 


Diameter. 


Passage. 






h. m. s. 


/ 




h. m. 


Mercury... 


1st 


17 42 S3 


S. 24 32 


8''-4 


I 2-8 




9th 


17 14 27 


S.2I 41^ 


9''-8 


\ 30 
1 23 534 




17th 


16 36 10 


S. 19 4i 


8«'-8 


22 49*5 




25th 


16 44 45 


S. 19 534 


7''-2 


22 26*6 


Vonus ... 


1st 


13 28 39 


S. 6 56| 
S. 9 34 


25''"2 


20 45'4 




9th 


14 12 


23''o 


20 45*4 




17th 


14 33 28 


S. 12 10 


2 1 "'2 


20 47* I 




25th 


15 8 24 


S. 14 43 


i9''-8 


20 505 


Mars 


1st 


2 46 38 


N.17 lOj 


20" '2 


10 5*1 




9th 


2 41 46 


N.17 5-- 


i8"-8 


9 28-8 




17th 


2 40 25 


N.17 12J 


1 7 "'2 


8 560 




25th 


2 42 28 


N.17 31 


IS"'^ 


8 266 


Jupiter ; ... 


1st 


22 27 57 


S. 10 55* 
S. 10 33J 


zr-A 


5 47*1 




9th 


22 31 28 


36"-6 


5 I9-I 




17th 


22 35 36 


S. 10 8 


35;-6 


4 51-8 




25th 


22 40 17 


S. 9 39 


35''o 


4 250 


Saturn ... 


1st 


37 24 


N. I 12 


17*0 


7 56-2 




9th 


37 I 


N. I Hi 


16"'^ 


7 24*4 




t7th 


37 2 


N. I 14 


i6''-4 


6 529 




25th 


37 29 


N. I 19 


i6''-2 


6 21 '9 


Keptune ... 


3rd 


2 32 8 


N.13 2 


.*• 


9 42-8 




19th 


2 30 52 


N.12 56* 


. . • 


8386 



Mercury is too near the sun at the beginning of the month to be 
well observed. Towards the middle of the month he rises an hour and a 
half before the sun, the interval increasing. 

Venus rises about four hours and a half before the sun, at the begin- 
ning of the month, the interval decreasing 

Mars may be observed throughout the night, setting about an hour 
and a half before sunrise on the ist. the interval rapidly increasing. 

Jupiter sets about an hour before midnight at the beginning of the 
month, and afterwards earlier each night. 

Saturn sets about two hours after midnight, at the beginning of the 
month, the interval decreasing. On the 31st he sets a quarter of an hour 
after midnight. 
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ASTfiONOKICAL OCCUBBENCfiS FOB DECEHBEB, 1879. 



UATB. 


Prinelpal Ooenrrences. 


Jiipiter*8 SateUitet. 


iMertdian 
Passage. 


Men 


I 
2 


h. m. 

.J 20 

1038 

15 7 

16 23 

13 M 

14 22 

15 18 

7 43 

20 
23 


Sidereal Time at Mean 
Noon i6h, 39m. 53*258. 

Occultation of 44 Gemi- 
norum (6^) 

Reappearance of ditto 


Ist Tr. I. 
Ist Sh. L 
Ist Tr. E. 
1st Sh. E. 


h. m. s. 

438 
5 S9 

817 


h. m* 
Mar& 

10 5'i 


Tue8 


Occultation of B.A.C. 

2683 (6) 
Reappearance of ditto 


1st Ec. R. 
Srd Tr. I. 
Srd Tr. E. 


5 35 51 

6 44 

10 19 


10 0*4 


Wed 


3 
4 
5 

6 

7 
8 

9 
10 


Occultation of 54 Cancri 

(6i) 
Reappearance of ditto 


andTr. L 


8 8 


9 557 


Thur 


Occultation of Leonis 
Reappearance of ditto 


* 




9 5I-I 


Fri 


Sun*s Meridian Passage 
om. 1 7* 17s. before 
Mean Noon 


andEc R. 


7 47 39 


9465 


Sat 


C Moon*8 Last Quarter 

Saturn's Ring : 
Major aziB=4[''*9i 
Minor azis= 5" '44 


Srd Ec. R. 
ftth Sh. I. 


§i^ 


9 42-0 


Sun 


- 


1st Oc. D. 


927 

635 

Z55 

854 

ioj3_ 

356 
731 27 


9 375 


Mod 




Ist Tr I. 
I8t Sh. I. 
Ist Tr. E. 
1st Sh. E. 


9 33*1 


Tues 


Conjunction of Moon 
and Venus 8* 2' N. 

Inferior conjunction of 
Mercury and Sun 


1st Oc. D. 
1st Ec R. 


928-8 


Wed 




IstSh. E. 


441 


924-5 


Thur 


11 
12 
13 

14 

15 

16 
17 








i9 20-3 


Fri 


23 4 


• New Moon 


and Oc. D. 


4 59 

6 18 50 
932 1 
352 

8 19 


9 i6-i 


Sat 




3rdEc D. 
3rd Ec. R. 


9 12-0 


Sun 




«th Oc. D. 
and Sh. E. 
ftth Oc. R. 


9 7-9 


Mod 


• 


Illuminated portion of 
disc of Venus=0'5S7 

Illuminated portion of 
disc of Mars=0'954 


1st Tr. I. 
1st Sh. I. 


833 
950 


9 3-9 


Tues 


Sidereal Time at Mean 
Noon lyh. 39m. i*62s 

Sun's Meridian Passage 
3m. 45-68S. before 
Mean Noon 


Ist Oc. D. 
IstEc R. 


5 54 
927 I 

4 19 

5 22 

6 37 


859-9 


Wed 


1st Sh. I. 
1st Tr. E. 
1st Sh. E. 


8 56-0 
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DATE. 



Frinoipal Oceurrenees. 



Thui 



Fri 



18 



19 



h. 
II 



m. 



23 I 
10 5 

II 



Sat 
Sun 

Mon 
Tues 

Wed 



20 
21 

22 
23 



5 6 
5 49 



•9 



24 



'5 4 
1544 



Thur 



25 



552 

16 48 
1742 



Fri 



26 



Sat 

Suri 
Mon 



27 

28 
29 



547 

6 24 

725 



5 i2 

6 II 
4 15 



Conjunction of Moon 
and Jupiter 5° 49^ S, 



> Moon's First Quarter 
Occultation of k Pis- 

cium (4^) 
Occultation of 9 Pis- 

cium (6) 



Conjunction of Moon 
and Saturn S"" 28' S. 



Occultation of 101 Pis- 

cium (6) 
Reappearance of ditto 



Conjunction of Moon 
and Mars 3° 8' S. 



Occultation of 66 Arietis 

(6i) 
Qteappearance of ditto 



Occultation of 36 Tauri 

Reappearance of ditto 
Occultation of 62 Tauri 

Reappearance of ditto 



Jupiter's Satellites. 



IstEc R. 



and Oc. D. 



Srd Oc. D. 
3rd Oc. R. 



and 8h. I. 
and Tr. E. 
and Sh. E. 



«th Sb. E. 
Ist Oc. D. 



1st Tr. I. 

1st Sh. L 
1st Tr. E. 
1st Sh. E. 



Near approach of B.A.C. 

IS18 (6) 
Occultation of k Tauri 

iSh) 

Reappearance of ditto 

Saturn's Ring : 
Major axis=40''*47 
Minor axis= 5*'*3]5 



Occultation of 132 Tauri 
Reappearance of ditto 



Tues 30 



658 
19 



Wed 



31 



^ 80 

JAN. 

Thur 1 



O Full Moon 
Eclipse of the Moon visi- 
ble at Greenwich 



Occultation reappear- 
ance of d* Gancri (6) 

Saturn at quadrature 
with the Sun 



1st Ec. R. 



h. m. 8. 
3 55 56 



741 



6 
40 



Meridian 
Passage. 

h. in. 
Mars. 
852*2 



848-4 



5 2 



Srd Oc. D. 



and Tr. I. 
and Sh. I. 
and Tr. E. 



and Ec. R 



SrdSh.I. 
Ist Tr. I. 
Srd Sb. E. 
1st Sh. I. 
Ist Tr. E. 



1st Oc. D. 
1st Ec. R. 



7 4 
7_53. 

6 16 

7 21 

§34 



55125 



4 22 
7 47 



844*6 
840*9 



837-2 ' 



833-6 



8301 



826-6 



823-1 



923 


819-7 


537 

8 2 
830 


8163 




8 13-0 


4 5926 


8 9-7 


4 24 
7 I 

9 20 


8 6-5 



8 3*3 
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THE INNER SATELLITES OF SATURN, 



Major and minor semi-axes of the apparent orbits described by the 
satelhtes, expressed in semi-diameters of Saturn's equator. 



Major 



liinor 




EnceL Tethys. Dione. 



4-<^ 
052 

•52 
•53 
•54 



4*99 
065 

•65 

•65 

•67 



6*40 
083 

•84 
•85 



Rhea. 

8-93 
1*16 

i*i6 

1-17 

i'i9 



Approximate Greenwich times of some of the conjunctions of the 
satellites with the centre of the ball and the ends of the ring, y. p. 216 : 



1879. Gr. M. Time, 
h. 
Dec. I 



4 
5 



8 



10 



II 



12 



»3 
14 



48 
61 

99 
9.9 

7*0 

8-5 

71 

11*2 

57 

5-5 

58 
8-6 

50 

91 

9-6 

73 

77 
117 

6-3 

6-4 

iO'9 

50 
8-6 

9*5 

lO'I 

76 
8-2 
8-8 
6*9 

7*4 
100 

49 

5*5 
6-0 

9'o 

5-8 
6-3 

94 
9.9 



Tethys 

Dione 

Encel 

Mimas 

Dione 

Mimas 

Mimas 

Encel 

Mimas 

Rhea 

Encel 

Dione 

Encel 

Mimas 

Dione 

Encel 

Mimas 

Rhea 

Encel 

Mimas 

Tethys 

Mimas 

Encel 

Tethys 

Mimas 

Encel 

Tethys 

Mimas 

Tethys 

Mimas 

Encel 

Dione 

Tethys 

Mimas 

Encel 

Dione 

Rhea 

Mimas 

Tethys 



np. 
np. 
np. 
nf. 
sp. 
nf. 
nf. 
sf. 
nf. 

inf. n. 
nf. 
sf. 
sf. 
np. 
n£ 
sp. 
np. 

sup. s. 
np. 
np. 
nf. 
np. 
nf. 
sp. 
sp. 
sf. 
nf. 
sp. 
sp. 
sp. 
sp. 
np. 
nf. 
sp. 
np, 
sp. 

inf. n. 
sf: 
np. 



1879. Gr. M. Time, 
h. 

15 



16 



17 



18 



19 



20 



21 
22 

23 



24 

25 

26 
27 



28 



29 



30 
31 



8-0 
8-6 

51 
6-6 

7*3 

7*4 
52 

8-3 
4-6 

6-4 
90 

5*4 

77 
63 

77 

99 
67 

91 

7*2 

8-1 

8-3 
4-6 
6*9 

5*5 

9*4 

94 
6-2 

80 

80 

66 

67 

71 
5-2 

53 
5*5 
4*5 
69 
8-8 



Mimas 

Tethys 

Encel 

Mimas 

Tethys 

Dione 

Mimas 

Tethys 

Dione 

Tethys 

Encel 

Mimas 

Encel 

Mimas 

Mimas 

Encel 

Dione 

Encel 

Encel 

Rhea 

Encel 

Mimas 

Dione 

Mimas 

Mimas 

Encel 

Tethys 

Dione 

Tethys 

Mimas 

Mimas 

Tethys 

Dione 

Mimas 

Tethys 

Encel 

Encel 

Encel 

Dione 



sf. 

sf. 

nf. 

sf. 

np. 

sf. 

sf. 

sf. 

nf. 

np. 

sp. 

nf. 

np. 

nf. 

nf. 

nf. 

np. 

sf. 

sp. 

inf. n. 

np. 

np. 

sp. 

np. 

np. 

sf. 

sp. 

sf. 

nf. 

sp. 

sp. 

sp. 

nf. 

sp. 

nf. 

sp. 

np. 

nf. 

np. 

A. m: 
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JUPITER, 



1879. 

Dec. 6 

t6 

26 

i88a 

Jan. 5 



Angle of Latitude of 

position of Earth | Sun 
2^'s axis, above 2('s equator. 



336-27 
336-07 

33585 
335-63 



+ri6 
1-18 

+ I'22 
1*26 



o 

+i-6o 

1-64 

+1-68 

172 



Equat. 
diameter. 

m 
38*90 

3775 
36-72 

35-81 



Greatest 
phase. 

. 0*55 
0-51 

0*45 
038 



The assumed First Meridian passes the middle of the illuminated disk at 
the following; times : 



1879. 
Dec. 



I 

2 

3 



G. M. T. 

h. m. 

9 58-6 

49-5 
41-0 

36-5 
277 

i8'9 

5-6 
56-8 



Dec. 



5 

I 

— II 

4 7 

5 3 

6 9 

7 4 

8 10 43'6 

9 6 347 

10 2 259 

11 8 127 

12 4 39 





h. m. 




13 


9 506 


Dec. 26 


H 


5 41-8 


27 


15 


II 28-6 


28 


16 


7 198 


29 


17 


3 "-o 


30 


18 


8 57-5 


31 


19 


4 490 


Jan. I 


20 


10 358 


2 


21 


6 27.1 


3 


22 


2 183 


4 


23 


8 5-1 


5 


24 


3 56-3 




25 


9 431 





h. m. 

5 34-3 

1 25-6 

7 124 

3 36 

8 504 

4 41-7 
10 28-5 

6 197 

2 no 

7 57-8 

3 491 



About 3h. 20m. before these times the large reddish spot now visible 
on Jupiter's southern hemisphere will begin to cross the middle of the 
illuminated disk, and will take more than an hour in passing it 

A. M. 

THE SATELLITES OF MARS, 



Angles of position'p^ of the major axes, and major and minor semi-axes 
a 6 of the apparent ellipses described by the satellites : 



Not. 30 

Dec. 10 

20 



51-48 
51-40 

51-35 



Fhobos. 
a 

23*80 
21-65 
1946 



6-89 
658 
600 



o 

52*61 

52-55 
52-51 



Deimos. 
a 

5956 

5419 
48-71 



The satellites will be at their greatest "nf." and "sp." 
about the following times : 



Dec. 
I 

2 

3 

4 

I 
I 

9 
10 



Phobos. 

h. h. 

8*5 sp. ii-9nf. 

71 sp. 109 nf. 

6*0 sp. 9*9 nf. 

8*8 nf. i2'6 sp. 

7*8 nf. 116 sp. 

6*7 nf. 106 sp. 

8-5 sp. 12*3 nf. 

7*4 sp. ii'3nf. 

6*4 sp. io'2 nf. 



Deimos. 

h. 

8-3 nfc 
14*6 sp. 

58 nf. 
120 nf. 

3*2 sp. 

95 sp. 
15-7 sp. 

69 nf. 
13*2 nf. 

43 sp. 



Phobos. 

Dec h. h. 

11 9-2 nf. 

12 8*1 nf. 12*0 sp. 

13 7*1 nf. 10*9 sp. 

14 6*1 nf. 9*9 sp. 

15 8-9 sp. 

16 7*8 sp. 11*7 nf. 

17 6*8 sp. 10-6 n£ 

18 o'6 nf. 

19 8*5 nf. 

20 7*5 nf. 11*3 sp. 



17*87 
1 701 

15-52 
elongations 

Deimos. 

h. 

10*6 sp. 
16*9 sp. 

8*1 nf. 
14*4 nf. 

5*5 *P- 
11*8 sp. 

3-0 nt 

9-3 nf. 

0*4 sp, 

6*7 nf. 
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General Notices* 



'Abont 5*9 hours before and after the times of greatest elongations 
Beimos will be at the distance of one diameter of the disk from the edge 
of the disk. The brightness of Deimos on Dec. 6 corresponds to that 
on Sept. 21, when it was observed by Mr. Common. If the satellites can- 
not be followed up till Dec. 15, it is not likely that they will be 
observable at the time of the next opposition in 188 1. 



MARS. 

Miidler's spot "a" will pass the central meridian of- the planet's disk 
about the following times : 

h. h. 

Dec. I 8*6 Dec. 4 10*4 

2 9*2 '5 ii*o 

3 9*8 6 11*6 



Dec. 



7 
8 

9 



h. 

12*3 

12*9 

13-5, 
A. M. 



PARTIAL ECLIPSE OF THE MOON, 
Dec. 28, 1879, partly visible at Greenwich. 



h. 
I 

3 

4 

5 
6 



m. 

52-3 

37*4 
26*1 

14-8 
59'9 



G.M.T. 



First contact with the penumbra, Dec. 28 

First contact with shadow 

Middle of the eclipse 

Last contact with the shadow ., «<,.«, 

Last contact with the penumbra 6 59*9 ] 

Magnitud<) of the eclipse, 0167. 
The first contact with the shadow occurs at 164** from the northern- 
most point of the moon's limb towards the east. 
The last contact, 147** towards the west, for direct image. 
At Greenwich the moon will rise at 3h. 46m. 

• . ■!»■■'■ I I I I III 

Book received. — Becherches sur les queued de Gemotes. Th. Brediehin. 
Pogoste. 1879. 

Erratum in November number, at line 23 from the bottom, for 9*35 read 
7'35' 

ASTRONOMICAL SEGISTEB— Subtorlptiont raeeived by the Editor. 



To August, 1879. 

Lawton, "W. 

To Sept., 1870. 

Dale, R. 
Lean, "W. 8. 
London InBtitution. 
Ryle, Rev. Canon 



To Oct., 1879. 

Calver, G. 
Leigh, J. 

To Deo^ 1870. 

Potter, Rev. T. 
Shawcross, W. 
"Ward, J. W. 



To Jan., 1880. 

Burton, C. £. 

To March, 1880. 

Gray, J. P. 

To June, 1880. 

If cChance, J. L. 



The Astronomical Seerister is int^ided to appear at the commenoement of 
each month; the Subscription (including Postage to all parts of Great Biitaui 
and Ireland) is fixed at Three ShiUin^rs per Quarter, payable in adnancet by 
Penny postage stamps or otherwise. Subscribers in Anierica may remit, either by 
post office order or in notes, 8j^ dollars, in payment of one year's subseription, 
postage included. 

The pages of the Astronomieol Register are opoi to all suitable communicatioiiB. 
Letters, Articled for insertion, &o., must be sent to the Rey. J. C. Jackson, 
11, Anael Court, ThrOffmorUn Street, E.C, not later than the 2Cth of the 
lEi(mth. 
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